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Preface

Accurate Mathematics is an innovative series for classes 1 to 8 which is
specially designed for the children of new generation. Children should
enjoy learning Mathematics rather than be afraid of it. They should
pose and solve meaningful problems with ease. The contents of the
books are complete and carefully graded as per the novel approach to
the teaching of ‘Mathematics hands on experience’, in perfect co-
ordination with resources available in the learner's immediate
environment. The series follows the 'explain, comprehend and practise
essential drill application' approach. The chapters provide a clear
understanding, emphasize an investigative and exploratory approach
to teaching. Wherever necessary, theory is presented precisely in a
style tailored to act as a tool for teachers and students.

The theory is presented in a very simple language and supported with
examples from everyday life.

A large number of objective questions have been included, which will
help students quickly test their knowledge and skill.

A separate chapter titled as 'Activities' has been included to connect
maths with real-life situations.

Test papers will help learners practise and apply the concepts learnt.

Every effort has been made to keep the series error-free. However,
constructive suggestions for the improvement of the next edition will
be highly appreciated.

— Publisher
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Rational Numbers

In the previous class, we have already learnt about natural numbers, whole numbers, integers and
fractions. We have also studied about various operations on rational numbers. In this chapter, we will
study about positive and negative rational numbers, comparison and the properties of operations on
rational numbers.

RATIONAL NUMBERS

The numbers of the form B, where p and q are integers and q # 0, are called rational numbers.
q
3 -5 8 -7 . .
Example. Each of the numbers —, —, —— and —— is a rational number.
8 11 -17 -15

Positive Rationals : A rational number is said to be positive if its numerator and denominator are either
both positive or both negative.

4 -5 .. :
Thus, < and - are both positive rationals.
Negative Rationals : A rational number is said to be negative if its numerator and denominator are of
opposite signs, i.e., one positive and the other negative.

Thus, _73 and Ll are both negative rationals.

PROPERTIES OF RATIONAL NUMBERS

Property 1. If P is a rational number and m is a nonzero integer then p_pxm
q q gxm
Example. 2 _(2)x2_ (=2)x3 _(-2)x4 _

5 5x2 5x3 5x4
2 _-4_-6_-8_
5 10 15 20
Such rational numbers are called equivalent rational numbers.

=

Property 2. If P is q rational number and m is a common divisor of p and g, then p_p=m
q q g+m
Thus, we can write, —21 = —21+7 = _—3
35 35+7 S5
Standard Form of a Rational Number
A rational number £ is said to be in standard form if pand q are integers having no common divisor other
q

than 1 and q is positive.

Rational Numbers



Rational Numbers

Example 1.  Express % in standard form.

36 36x(-1) _-36

Solution: = =
-60 (-60)x(-1) 60
The greatest common divisor of 36 and 60 is 12.
-36 (-36)+12 -3
60 60+12 5
-36 -3 ..
Hence, —— =— (in standard form).
60
p r . p T
Property 3. Let = and —be two rational numbers. Then, = =— < (pxs) =(gx7)
q S q s

Comparison of Rational Numbers

It is clear that:
(i) every positive rational number is greater than O,
(i) every negative rational number is less than O.

GENERAL METHOD OF COMPARING RATIONAL NUMBERS
Step 1: Express each rational numbers with positive denominator.
Step 2: Take the LCM of denominators of all rational numbers.

i d
q S
pPXs=qXr

Step 3: Express each rational number (obtained in Step 1) with this LCM as the common

denominator.
Step 4: The number having the greater numerator is greater.

Example 2.  Which of the numbers % or _74 is greater?

Solution:  First we write each of the given numbers with positive denominator.

One number = i = M — __3
-5 (-5x(-1) 5

The other number = 7

LCM of 5 and 7 = 35.
3_(3)x7_-21 -4 (-4)x5_-20

5 5x7 35 7 7%x5 35
Clearly, -21<-20 .. =21 =20
35 35
-3 -4 . 3 -4
Hence, —<— Le., —<—
5 7 -5 7

-3 -5 . .
Example 3.  Arrange the numbers = %O and 5 in ascending order.

Solution:  First we write each of the given numbers with positive denominator. We have:

7 _ 7x(=H -7
10 (~10)x(-1) 10

Thus, the given numbers are _?3, I—g and _—5

8
6
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LCM of 5, 10 and 8 is 40.

-3 (-3)x8 -24 -7 (-7)x4 -28 -5 (-5)x5 =25
Now, —= = ;— = = and — = = .
5 5x8 40 10 10x4 40 8 8x5 40
-28 -25 -24
Clearly, < < .
40 40 40
-7 =5 -3. 7 -5 -3
Hence, —< — — < —<—

10 8 5 7-10 8 5

Exercise (TN

-3 . . .
. Express = as a rational number with denominator:

(@) 15 (b) -25 (o) 30 (d) —-45

—-48 . . .

. Express 0 as a rational number with denominator 5.
-42 . . .

. Express o8 as a rational number with denominator 7.

24 . .
. Express 30 as a rational number with numerator 4.

. Express each of the following rational numbers in standard form:

-14 -24 27 —-45
a) —— b) — c) — d —
@ 35 ()48 ()—63 ()—72
. Which of the two rational numbers is greater in the given pair?
-12 4 -7 9 7 -1 4
a) —or-3 b) — or — c) —or—— d) —or—
@ 5 ()—5 10 ()—13 -12 ()3 -
7 -5 -4 -8
e) —or— —or —
(e) 53 ® 3 7
. Fill in the boxes with the correct symbol out of >, = and <:
@ 20" mod= © 20> @ 202
5 -5 3 -8 9 10
-3 6 5 -35
e JRE— [ P P
© 7 D—lB © -13 91
. Arrange the following rational numbers in ascending order:
-3 5 -7 9 4 -5 7 -2
(a) ) » T (b) PN R S
4 -12°16 -24 -9 12" -18 3
-4 -9 13 -23 3 -7 -11 -13
(C) T Y L 0T Aa A (d) I R R R
7 14 -28 42 -5"10" 15 20

. Arrange the following rational numbers in descending order:

-5 -7 -13 23 -3 7 -11 17
(a) I R R (b) N ) p)
6 12° 18 -24 10 -15" 20 -30
-10 -19 -23 -39 -13 8 1
(C) ) ) ) (d) _25 B R
11 22 33 44 6 -3'3

Rational Numbers



Rational Numbers

10. Which of the following statements are true and which are false?
(a) 0 is a whole number but it is not a rational number.
(b) Every whole number is a rational number.
(c) Every integer is a rational number.

REPRESENTATION OF RATIONAL NUMBERS ON THE NUMBER LINE

In the previous class we have learnt how to represent integers on the number line.
Let us review it.

Draw any line. Take a point O on it. Call it O (zero). Set off equal distances on the right as well as on
the left of O. Such a distance is known as a unit length. Clearly, the points A, B, C, D and E represent
the integers 1, 2, 3, 4 and 5 respectively and the points A’, B',C’, D" and E' represent the integers
-1,-2,-3,—4 and -5 respectively.

E D’ c B’ A o] A B C D E

-5 -4 -3 -2 -1 0 1 2 3 4 5

pa
<

Thus, we may represent any integer by a point on the number line. Clearly, every positive integer lies
to the right of O and every negative integer lies to the left of O.
Similarly we can represent rational numbers.

Consider the following examples.

Example 1.  Represent % and —% on the number line.

Solution:  Draw a line. Take a point O on it. Let it represent 0. From O set off unit distances OA
and OA' to the right and left of O respectively.
Divide OA into 3 equal parts. Let OP be the segment showing 2 parts out of 3. Then,

. . 2
the point P represents the rational number 3

A P’ o p A

-1 -2/3 0 2/3 1

Again divide OA’ into 3 equal parts. Let OP’ be the segment consisting of 2 parts out of

these 3 parts. Then, the point P’ represents the rational number 3

Example 2.  Represent % and _?13 on the number line.

Solution:  Draw a line. Take a point O on it. Let it represent 0.
Now, 1323 . 3
S S S
From O, set off unit distances OA, AB and BC to the right of O. Clearly, the points A, B
and C represent the integers 1, 2 and 3 respectively. Now, take 2 units OA and AB, and
divide the third unit BC into 5 equal parts. Take 3 parts out of these 5 parts to reach at

a point P. Then, the point P represents the rational number =

N

v

¢ P P A O A B p
0 1 2

w0

-3 13/5 -2 -1
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Again, from O, set off unit distances to the left. Let these segments be OA’, AB’, B'C’,
etc. Then, clearly the points A’,B’ and C' represent the integers —1,—2,—3
respectively.

Now, _—13 =—(2+§).
5 5

Take 2 full unit lengths to the left of O. Divide the third unit B'C’ into 5 equal parts.
Take 3 parts out of these 5 parts to reach a point P'.

Then, the point P’ represents the rational number _?13

Thus, we can represent every rational number by a point on the number line.

Exercise [FTH

1. Represent each of the following numbers on the number line:
2 1 2 2
a) — b) — c) 2= d) 4=
(a) 7 (b) 3 (© c (d) 3
2. Represent each of the following numbers on the number line:
-3 -1 1 3
a) — b) — c) -3= d) -4—
(a) p (b) 3 (© 7 (d) c

Case 1.

. Which of the following statements are true and which are false?

(a) The rational number _—13 lies to the left of O on the number line.

(b) The rational numbers % and _75 are on opposite sides of 0 on the number line.
-12 .. . .

(© T lies to the right of O on the number line.

(d _?3 lies to the left of 0 on the number line.

ADDITION OF RATIONAL NUMBERS

When the denominators of given rational numbers are same.
Let £ and L be two rational numbers, then P.r_ p_+r-
q q qa q q
Example 1.  Find the sum:
8 -5 19 -8
a) —+— b) —+—
@ 17 17 () -33 33
Solution:  (a) 8,75 _8+4(5) _8-5_3
17 17 17 17 17

Case 2.

b 19,8 _-19 -8 (19+(-8) -19-8 -27 -9
33 33 33 33 33 33 33 11

When the denominators of given rational numbers are different.

METHOD :

1.
2.

Convert all unlike rational numbers to like rational numbers by taking LCM of denominators.
Express each of the given numbers with the LCM as their common denominator.

Rational Numbers



Rational Numbers

3. Now simply add.

Let £ and ” be two rational numbers, then p,r_pstrg
q S q s gs
. -5 3
Example 2.  Find the sum: 3 + 2

Solution: = The denominator of the given rational numbers are 6 and 4 respectively.

LCMof 6 and 4 =(2x2x3) =12 2| 6, 4
Now, —?5=(—65)>;2=—1120 215 2
9 il
3 3x3 9 313 1
and — = =— 1. 1
4 4x3 12 ’
(—_5+§ _(—10+2j_(—10)+9_—_1
6 4 12 12 12 12
Short-Cut Method
-9 5
Example 3.  Find the sum: —+ —.
P 16 12 4 12’ 12

Solution: LCM of 16 and 12 =(4x4x3) = 48.
—9 5 3x(-9)+4x5 (-27)+20 -7

16 12 48 48 48

PROPERTIES OF ADDITION OF RATIONAL NUMBERS
Property 1 (Closure Property): The sum of two rational numbers is always a rational number.

r . r. )
1f 2 and ” are any two rational numbers, then (B + —j is also a rational number.
q S q s

Examples. (a) Consider the rational numbers % and % Then,

(1 3)2(4+9) 13

= —, which is a rational number.
12 12

3 4

(b) Consider the rational numbers _?2 and g Then,

(__2 + ij _(S10+12) i, which is a rational number.
3 5 15 15

(c) Consider the rational numbers I—; and _71 Then,

(—_5 N —_1] _ 15403 -8

12 4 12 12

Property 2 (Commutative Law): Two rational numbers can be added in any order.
p

. r
Thus for any two rational numbers = and —, we have
q s

(i)

-2 C .
= 3 which is a rational number.

Accurate Mathematics-8



Examples. (a) (1+§):(2+3) =Eand(§+lj=(3+2)=§.
2 4 4 4 4 2 4 4

1324

) {g+—_5} _9+(200y _-11 {—_5+§} _{-20+9} -11

6 24 4 6 8 24 24"

(3 —5] [—5 3)

—t — | = — 4+ —

8 6 6 8

© (—_1;_2):%:—_7%(1[—_2;_1):%:—_7
2 3 6 6 3 2

6 6
=353
— | = — 4+ —
2 3 3 2

Property 3 (Associative Law): While adding three rational numbers, they can be grouped in any order.

. r m
Thus, for any three rational numbers B, — and —, we have

q s n
(2+£j+m:£+(z+mj
qg s) n qg \s n
. . -2 5 1
Example. Consider three rationals 37 and 3 Then,
(—2 5) 1 -14+15 1 (1 1) 2+7) 9 3
3 7) 6 21 6 21 6 42 42 14

and {—_2+(§+1)}:{—_2+(30+7)}
3 7 6 3 42

:(—_2+£j:(—28+37) _9_3

3 42 42 14

@iy "

42 42 14

Property 4 (Existence of Additive Identity): O is a rational number such that the sum of any rational

number and O is the rational number itself.
Thus, [2 + Oj = (0 + B] = B, for every rational number P
q a) q q

0 is called the additive identity for rationals.

Examples. (a) (% + 0) = (E + 9) _G ; 0 _ % and similarly, (0 + %) =

S 5
3]
S 5) 5

(b) (__2 + O) = [__2 + gj — (-2+0) — -2 and similarly, (0 + __Zj _ __2
3 3 3 5 .

ERIGE

3
-

Rational Numbers



Rational Numbers

Property 5 (Existence of Additive Inverse): For every rational number B, there exists a rational number

q

—£ such that (B + _—pJ _p+Epy 0 0 and similarly, (—_p B] =0.

q q9 9 q q a q

qa 49 q9 49

“P i5 called the additive inverse of L.

q q
Example. (i + _—4) _14+C49y 0 0 and similarly, (_—4 + ij =0

7 7 7 7 7 7

—+— |=| —+—|=0.
7 7 7 7
4 -4 o
Thus, 7 and — are additive inverses of each other.

SUBTRACTION OF RATIONAL NUMBERS

. r :
For rational number £ and —, we define:

q S

(E - f) _P., (—_rj P, (additive inverse of zj
a s) q S q $

Solved Examples

Example 1.  Find the additive inverse of:
-15

_6 9 5
(@) __7 (b) __11 (©) T (d) 5
Solution: (a) We may write, i = w _ Q
-7 (=7)x(=D 7

Hence, its additive inverse is R

(b) In standard form, we write 2 as i
-11 11

. o .9
Hence, its additive inverse is EER

(c) Additive inverse of _?15 is ;TS

(d) Additive inverse ofg is _?5

Example 2.  (a) Subtract _75 from _?2 (b) Subtract % from %

Accurate Mathematics-8



Solution:

Example 3.

Solution:

Example 4.

Solution:

Example 5.

Solution:

(a) {_—2 - K_—SJ} = —2 + (additive inverse of _—SJ
5 7 5 7

= (_—2 + E) { additive inverse of - is E}
5 7 7 7
_(-14+25) 11
35 35

(b) (2 - Ej = % + (additive inverse of %)

3 4
_(2 __3j={8+(_9)}=_1

12 12

3 4

What number should be added to %7 to get g?

Let the required number to be added be x. Then,

-7 4 4 . -7
— == = x:—+(add1t1ve inverse of —]
8 9 9 8
(4 7) (32+63) 95
9 8 72 72
95
X ==
72

Hence, the required number is (;—Z

-13
6 2

The sum of two rational numbers is —5. If one of them is find the other.

Let the other number be x. Then,

X+ (_—13] =5 = xX=-5+ (additive inverse of —TB)

6
= x:(_5+2j:(__5+1_3j:w
6 1 6 6

17
6

Hence, the required number is %

X

79 21 3

Using the rearrangement property, we have:

4 -8 -5 1 (4 —5) [—8 1j
—t—t—+ ==+ — [+ —+ =
7 9 21 3 \7 21 9 3

_{124(-5) |, {-8+3}

Simplify: (i+_—8+_—5+ 1).

21 9
_(l+—_5j_{21+(—35)} _-14 -2
21 9 63 63 9

Rational Numbers



Rational Numbers

Example 6.  Evaluate E+Z+_—11+_—2.
5 3 5 3

Solution:  Using the commutative and associative laws, it follows that we may arrange the terms
in any manner suitably. Using this rearrangement property, we have:

3 7 -11 -2 (3 —11) (7 —2}
-+t —F—=—F— |+ —+—
5 3 5 3 (5 5 3 3

_B+EIDy {742 -8 5

5 3 5 3
(24425 1
15 15

Example 7.  What should be subtracted from _—75 to get —1?

Solution:  Let the required number be x. Then,

_—5—x:—1 = _—5:x—1
7 7
= x:(_—5+1):(_5+7):z
7 7 7
Hence, the required number is %
Exercise Tl
1. Add the following rational numbers:
-7 .1 5 -1 2 .4 -6 . —4
—and = b) —and — —and — d) — and —
(a)gan3 ()6an 6 (c)san5 ()11an 5
-17 -1 -11 5
e) —and — ——and =
© 15 15 ® 8 8
2. Add the following rational numbers:
(a) -1 and3 (b) 2.':1nd_—5 () 0 and_—2 (d) Eand_—3
4 4 5 4 5
S -7 -8 11 1 2 ) 7
—and — —and — ——and — h) — and —
(@) gand 0 5 andg ® pad s Wggandy,
N7 8
i) —and —
2 -18 27
3. Verify the following:
(a) 3+__7:__7 3 (b) __12+2:E+__12
12 12 S 7 7 S
(C) £+£:£+l (d) __5+£:ﬁ+__5
-7 =35 =35 -7 8 13 13 8

4. Verify the following:

(@) —1+(_—2+_—3j:(—1+_—2)+_—3 (b) (§+_—2j+_—7:§+(_—2+_—7]
3 4 3 4 4 5 10 4 \5 10

-7 2 -13 -7 (2 -13
@ | —+—|+—=—+|—+—
11 -5 22 11 (-5 22
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5.

10.

11.

12.

Fill in the blanks :

(@ -9+ % =(__)+(9)

o (24220

16 -16 16
() ?‘*‘( )=(_) A

19 (-3 -7} |19 -7
@ = (H ?H—_ *(—)} B

(e) —12+[l+ij:(—12+lj+( )

0 (335 ()

Find the additive inverse of each of the following:

1 21
- b) — -16
(@) c (b) 3 (©)
19 -24 -5
e _ [ R
& = ) = ®
. 29 . —38
6 16 G Y
Subtract the following rational numbers:
(a) _—gfrom -1 (b) _—8from_—3 (c) _—Sfroml
7 9 5 6 3
(e) -7 from_?4 ® _warorno (2) _1—118fr0m 1

What number should be added to _?5 SO as to get _73?

-15
(d —

(h) 0

3 1
d) —fi —
()41rom3

(h) —32 from ﬁ
13 5

The sum of two rational numbers is _?1 If one of the numbers is g, find the other.

The sum of two rational numbers is —2. If one of the numbers is #, find the other.

What number should be subtracted from _?2 to get %1?

What number should be added to —1 so as to get g?

MULTIPLICATION OF RATIONAL NUMBERS

. r :
For any two rationals P and —, we define

q S

(Bxljz(l’”)
q s (gxs)

Rational Numbers
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Example 1.  Find each of the following products:

-7 3 -15 -3 2 -5
2 b - “ 2
(a) 3 *c (b) o (C)3><7
Solution: (a) 7,3 _(Dx3 _ 21
8 5 8x5 40
by 12y 3 _ (X3 45
8 4x8 32
© 2,75 _2xC5) 10
3 7 3x7 21
Example 2.  Find each of the following products:
-3 21 -11 -51 13 -18
a) —x— b) —x—— ) —x——
@ = B 5 © 651

—_3)(2:(—3%@1:2

7 5 7x5 5

—11>< -51 =(—11)><(—51) _ 11x51 :H,
9 44 9x44 9x44 12

Ex -18 _ 13x(-18) _ —(13x18) :—_3.
6 91 6x91 (6x91) 7

PROPERTIES OF MULTIPLICATION OF RATIONAL NUMBERS
Property 1 (Closure Property): The product of two rational numbers is always a rational number.

r . r. :
1f £ and ” are any two rational numbers then (B X —j is also a rational number.

q S q s

Solution: (a)

(b)

@

Examples. (a) Consider the rational numbers % and % Then,

(1 3)2(1x3) 3

=—, which is a rational number.
(2x5) 10

=X
2 5

(b) Consider the rational numbers -3 and g Then,

(—3 5) _(=3)x5 _-15

——x= , which is a rational number.
7x8 56

X
7 8
. : -4 -6
(c) Consider the rational numbers = and = Then,
(_—4 x jj _EAx(=6) 2—4, which is a rational number.
5 5 5x5 25
Property 2 (Commutative Law): Two rational numbers can be multiplied in any order.
p

: r
Thus, for any rational numbers = and —, we have
q s

(G-
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Examples. (a) Let us consider the rational numbers _?2 and g Then,

(—2 6} (-2)x6 -12 (6 —2j 6x(-2) -12
—_—X— = = and —_ = =
5 7 5x7 35 7x5 35

7 5
(—2 6} (6 —2j
—  X— | =] —x —
5 7 7 5
(b) Let us consider the rational numbers _?2 and _—75 Then,
(—2) (—5) (-2)x(-5) 10 (—5) [—2) (-5)x(-2) 10
— x| —=|=—F—F="—" and | — |X| — |=—"TF— T =""
3 7 3x7 21 7 3 7%x3 21
EHFEH3)
— |IX| — | =] — | X| —
3 7 7 3
(c¢) Let us consider the rational numbers % and ; Then,

(3 sj (3x5) 15 (5 3) (5x3) 15
= = =— and |=x—|= =—
(4x7) 28 7 4) (7x4) 28

X_
4 7

(356

Property 3 (Associative Law): While multiplying three or more rational numbers, they can be grouped in

any order.

: r m
Thus, for any rationals B, —and —, we have
q s n

pr xmzzx(zme
qg s) n q \s n
. . -5 -7 1
Example. Consider the rationals X and 3 We have

(22 Z)l (D)1 (35, 1) G5xb_35
2 4) 3 2x 4 3 8 3 8x3) 24
-5 (—7 1) -5 (-7)x1 (—5 —7} (-5)x(-7) 35
and —X|—x= |=—x — X ==
2 4 3 2 4x3 2x12) 24

2 12
(—5 —7) 1 -5 (—7 1)
—X— [X—=—X| — X —
2 4) 3 2 4 3

Property 4 (Existence of Multiplicative Identity): For any rational number B, we have
q

(584

1 is called the multiplicative identity for rationals.

Examples. (a) Consider the rational numbers % Then, we have
(20)- (20 2] ED1 0 11,29 (1, 9] 100
13 13 1 13x1 13 13 1 13 1x13 13

EREEE
13 13 13

Rational Numbers



Rational Numbers

(b) Consider the rational numbers E Then, we have
(§x1j=(§xlj= (3x1) ziand(lxijz(lxijz 1x3) _3
4 4 1) (4x1) 4 4 1 4) (O1x4) 4

()

Property 5 (Existence of Multiplicative Inverse): Every nonzero rational numbers P has its multiplicative
q

inverse ﬂ.

p

Thus, (Bxgj:(gx£j=1
q p P q
9 is called the reciprocal of 4

p
Clearly, zero has no reciprocal.

Reciprocal of 1 is 1 and the reciprocal of (—1) is (—1).

Examples. (a) Reciprocal of _—8 is ﬁ, since (_—8 X ﬁ} = (ﬁ X _—Sj =1
9 8 9 8 8 9

(b) Reciprocal of -3 is _?1, since

(_3x‘_1j:(‘_3x‘_1):w:§=1
3) 173 1x3 3

and (jx_gj:(ixﬁj:wzl
3 3 1 3x1
(c) Reciprocal of§is —, since E><zj:(z><§J:1
7 5 5 7

-1
Clearly, (Bj -1
q b
Property 6 (Distributive Law of Multiplication over Addition): For any three rational numbers B, T and
q s
m, we have
n

BX(ZJrEj:(BXIJJr(BXEj
qg \s n q s q n

Example. Consider the rational numbers %f,% and %5 We have

(—3) {2 —5} [—3] {4+(—5)} (—3) [—1j (-3)x(-1) 3 1
— [ X{—+ — 7 =] — | X = — X — = =— = —,
4 3 6 4 6 4 6 4%x6 24 8

Accurate Mathematics-8
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e, (22 3-2)2 [24(2)

Again, (_3 X§=(_3)X2 =i iand(_Bjx[_—Sj=—(_3)x(_5) _15_

Property 7 (Multiplicative Property of 0): Every rational number multiplied with O gives 0.

Thus, for any rational number B, we have

(£)-o)-
)

[12 Oj C12)x0 _ 0 —=0. Similarly,(Ox_lzj 0.
17
>

17x1 17

Examples. (a) (
( ng: (5x0) :g =0. Similarly, (Oxijzo.
18 1) (18x1) 18 18

®) (0]
Solved Examples

Example 1.  Find the reciprocal of each of the following: 17
4

(@ 15 (b) -6 (©) 13 (d) ETY

12
17
5
18"

Solution: (a) Reciprocal of 15 is %

1
b) Reciprocal of -6 is —, i.e., —.
(b) Recip ol
13

4
¢) Reciprocal of —is —
(© P 13° 4

(d) Reciprocal of 17 is 19 , Le., _19.
19 -17 17

Example 2.  Verify that:

(@ (E Ej:(w 16)
®) Zx(_+ﬁj (2 éjx‘_”
3707 1 3°7) 15
5 (-4 -7) (5 -4) (5 -7
© —X[—+—j:(—x—j+( j
6 5 1 6 5 6 10
Solution:  (a) LHS :(__BXEJ (=3)x8 -24 -1
16x15 240 10

RHS:(s X—3J:8x(—3):—24:—_1.
15x16 240 10

LHS =RHS.

(—3 8 j ( 8 —3j
Hence, —x— .
16 15 15 16

5

3

Rational Numbers
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(b) LHS _2, (§+—14j 2 6><( 14) _2 -84
3°\77 15 )73 7x15 3105
_2, —_4 2x(-4) -8
3 3x5 15

RHS = ( j -14 (2><6) ~14 2 14
15 (3><7) 15 21 15
4 -14 _4x(-149 _-56 -8
7 15 (7x15) 105 15
-, LHS =RHS.
2 (6 —14) (2 6) -14
Hence, — x| —+ — —X— |Xx—.
3 (7 15 3 7) 15

(¢) LHS :Ex(__4+__7j:§x w :EX—_15
6 \5 10) 6 10 6 10
_5,-3_5x(-3)_-15_-5
6 2 6x2 12 4

RHS:(Ex_—‘]-)+(E __7) SX(_4)+5X(_7):—20+—35
6 5 6 10 6 x5 6x10 30 60
_2,7_(®+Cn_-15_-5
3 12 12 12 4
LHS = RHS.

5 (—4 —7) 5 -4 (5
Hence, — x| — + — X — |+]| =X
6 5 10 6 5 6

Exercise T
1. Find each of the following products:
12 10

2 6
a2 b) 2«2
(a) x 7 (b) c X3 ()
-9 5 -6 -5
(e) —x— €3] HX? (g)
—13 -25 w 7 —
——x— —x (- k
@) T 26 () 24><( 48) &)
2. Find the multiplicative inverse (i.e., reciprocal) of:
17 -15
(a) o7 (b) — ()
(e) -19 €3] —7 (g)
~ 3 N
Y o 05
3. Verify each of the following
-13
_Qu_2_ 2 b
(a) —-8x 12 12 x(-8) (b)

Accurate Mathematics-8

25 3 @ 3.7
~9  -10 58
16 14 (h) 5 .22
21" 5 18" 20
13 -7
22 (~10 ) —“x24
c x(-10) ) 6 X
-6

ke d) 21

T (d)

0

hd h) -1

c (h)

-2 7 7 -2

5 36 -36 5



3 -5 -5 3
P2 22 d) Z2x 2242
(©) X X ()79 5 <7

4. Verify each of the following:

-13 12 35 -13 -12 35 -9 -10 21 -9 -10 21
(a) — (— —j [ x J (b) (—x—) e x| ——x ==
24 5 36 24 5 36 5 3 -4 5 3 -4
STEIE NS
7 13) 18 7 13 18
5. Fill in the blanks:
23X18_ -7 -7

(a) 17 X35 =35 x(__) (b) _38XE=EX(_)

21 -5 -21 -5 -12 4 25 -12 4
2 TA 2 a2 ) 22| 22| e
() ( 10] 6 (—)X(m ) 6) () =5 (15 —16) ( 5 X15jx(—)
6. Find the value of:

-1 -1 -1
3 - 17! L
(a) (7] (b) ( . ] (© (-1 (@ (_7j

7. Verify the following:

[—8 —13) 5 (—8 5) (—13 sj 3 (5 12} (3 sj (3 12)
(@ | —+ = —x— |+ X — (b) =x| =+ —X— |+| =x—
12)6 3 6 12 6 7 (6 13 776 7713
e s e

6 7 9 7 6
@ 52, 712) (15,8), (15,12)

4 5 4 5

8. Name the property of multiplication illustrated by each of the following statements:

(@ _—8><O:O (b) _13>< 17 _17 ><_13:1

3 17 -13 -13 17

7 7 7 7 9) s 7 5 9
© ( -3 sj ‘_7=‘_3><(5 —7) ® —11X—13:—13X—11

4 6/ 8 4 \6 8 5 9 9 5

DIVISION OF RATIONAL NUMBERS

r ) r )
If P and L are two rational numbers such that - + 0, we define,
s

. e

When £ is divided by T then £ called the dividend, T is called the divisor and the result is known as
q s q S

quotient.

Rational Numbers
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Example 1.  Divide:

-6

- 11, -5 3 9 5
Ty 2 b) — by > Py d —by>
(@) 40y8 ()24y8 (6)25)'5 ()16y8

Solution: (a) £+__3:__9X£= (-9)x8 _ -72 =§.
40 8 40 -3 40x(-3) -120 5

b) 1, -5_11 8  11x8 _ 88 -1l
248 24 -5 24x(-5) -120 15

© i;é_ixﬁ_(—6)x5_—30_—_2
25 5 25 3 25x3 75 5°

9 5 9 8 9x8 72 9
d —+=="x=—= =— ="
16 8 16 5 16x5 80 10

Example 2. Fill in the blanks: 22 +(__ )= >
16— 8
Solution: et 2/ .| P|_—15 Then,
16 \q 8
27 .9_-15 q_-15 16 -10
6 p 8 p 8 27 9
p_9 _-9%
qg -10 10

Hence, the missing number is %

PROPERTIES OF DIVISION

Property 1 (Closure Property): If P and ! are any two rational numbers such that T 20 then (E +£j is
q s s q s

also a rational number.

Property 2 (Property of 1): For every rational number B, we have:
q

2

Property 3: For every nongero rational number B, we have:

q

3}

Exercise (T3

1. Simplify:
-7 -12 -1 -8 4 -5
a) -8+— b) — +(-18 c) —+— d) —+—
(a) T ()7 (-18) ()10 : ()912
-65 13 -16 -15
() —2+22 ]
14 7 35 14

Accurate Mathematics-8



2. Verify whether the given statement is true or false:

61,79 (1.6 79 3,712y 1 -3 (-12 1
(2) {(_16)75}'10 ( 16)'{5'10} ®) (5 ' 35)'14 5 (35 '14)

5 1 5 5 1 5
© (—+—j+— =_+(_+_j
9 3) 2 9 3 2

3. Verify whether the given statement is true or false:

3 3 -8 -4 -4 -8
-Q9+—=—=(-9 b) ——=—+—

@ 4 4 9) () 9 3 3 9
- 3 3 - 13 26 26 13

24 -16 -16 24 5 10 10 5

4. The product of two rational numbers is _;—6 If one of the numbers is _?4, find the other.
5. The product of two rational numbers is —9. If one of the numbers is —12, find the other.
6. By what rational number should % be multiplied to obtain %?

7. By what rational number should we multiply _5_165 to get _75?

8. By what number should % be divided to get _711?

9. Divide the sum of ?—Z and g by their difference.

10. Fill in the blanks:

. __6 =~ (— =__4
(@) (-12)+( )——5 ® ()3 T

(=7)_10 9. _-3
(© ( )7(5]—19 (d 3 () 5

RATIONAL NUMBERS BETWEEN TWO RATIONAL NUMBERS

We already know that there is an infinite number of rational numbers between any two given rational
numbers.

is a rational number

. . a+b
As a general rule, if a and b are two rational numbers such that a< b, than

lying between a and b.
There are two methods of finding rational numbers.
METHOD 1.
1. Add the two rational numbers by taking LCM.
2. Divide the sum by 2. The result is a rational number, which lies in between the two rational

numbers.
p r . p . r 1(p r). . .
Let = and — be two rational numbers, such that =< —, then Sl +— | is a rational number lying
q S q s q s
between £ and .
q s

Rational Numbers



Rational Numbers

Example 1.  Find a rational number between % and l

10
Solution:  Rational number between 2 and - = 1(% + l) - 1(_2 x2+7x 1}
S5 10 2\5 10/ 2 10
f#7)1
2\ 10 2 10 20

METHOD II. By making like terms
1. Convert the denominators of both the fractions into the same denominator by taking their
LCM.
2. If the new fractions do not have any number in between the given numerators, then multiply
them as well as denominators of both fractions by 10 or is multiple.

Example 2.  Find any five rational numbers between 1 and i
18
Solution:  Convert 1 and E into like terms. 2112, 18

127 18 2] 6 9

S 1 1x3 3 2o 7

: 12 12x3 36 %;_é%__g_

and > = 5x2 :E (LCM of 12 and 18 is 36) _ﬁ

18 18x2 36 >
So, five rational numbers between 33 and % So, LCM5326X 2x3x3

4 5 6 7 8
are —,—,—,— and —.
36 36 36 36 36
Example 3.  Insert 10 rational numbers between —3 and 2.

Solution: 3 i ritren as > 10 - ~5Y
1x10 10

) ) 2x10 20

and 2 is written as ==

1x10 10

So, 10 rational numbers between —30 and 20 are _29, _28, _27, _26, _25, —24
10 10 10 10 10 10 10 10
-23 -22 —21a -20

, X nd .
10" 10 10 10

J

Example 4.  Find 20 rational numbers between %5 and g
Solution: LCM of 6 and 8 is 24.
-5 _—5x4 _ -20 d5_5><3_15

Now, = =——and —
6 6x4 24

8 8x3 24
Rational numbers lying between %5 and 3 are

-19 -18 -17 -16 -1 0 1 2 3 14

247 24° 247 24777 247247247247 24777 24

Out of these 20 may be taken.

*)
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Example 5.  Find 15 rational numbers between —2 and 0.

Solution: We may write, -2 = =20 and 0 = i
10 10

Rational numbers lying between —2 and 0O are _19, _18, -7 _16, _15, _14, 13
10 10 10" 10 10 10 10

-2 -11 . -9 8 -7 -6-5-4-3-2-1
10 10° 710°10°10°10° 10’10’10’ 10’ 10°
Out of these 15 may be taken.

b 5

Example 6.  Write 9 rational numbers between 1 and 2.

Solution: e may write 1 = % and 2 = 20

10
rational numbers between 1 and 2 are
11 12 13 14 15 16 17 18 19

10°10°10°10°10°10°10° 10 10’

S Suppose we have to write 99 rational numbers between 1 and 2.

Then, we may write, = 100 and 2 = @
100 100

*. rational numbers between 1 and 2 are
101 102 103 198 199

100" 100" 100" " 100" 100

Exercise [T

1. Find a rational number between _?1 and %

2. Find a rational number between % and %
3. Find a rational number between 2 and 3.
4. Find three rational numbers between 4 and 5.
5. Find three rational numbers between % and %

6. Find two rational numbers between —3 and 2.

7. Find 12 rational numbers between —1 and 2.

8. Find 10 rational numbers between _Tf and g

WORD PROBLEMS
Example 1.  Seema bought 5% kg of potatoes, 3% kg of tomatoes and 2% kg of onions. Find the total

weight of the vegetables.

Solution: Weight of potatoes = 5% kg

Rational Numbers



Rational Numbers

Example 2.

Solution:

Example 3.

Solution:

Example 4.

Solution:

Accurate Mathematics-8

Weight of tomatoes = 3% kg
Weight of onions = 2% kg

So, total weight of the vegetables = (5 % + 3% + 2%) kg = (E + 16 + Ej kg

4 5 5
(21x5+16x4+14x4j 105+ 64 + 56
20 20
225 45 1
20 & 4 & 4 &

Hence, the total weight of vegetables is 11% kg.

A drum contains 90%1 of oil. If 15%1 of oil is taken out from it, find the quantity of
remaining oil.
Total quantity of oil in drum =90 %l

Quantity of oil taken from it = 15%1

So, remaining quantity of oil = (90 % -15 %jl

_(gﬁl_zgjl_(361x5—76x4jl

4 5 20

=(1805_304jl=15011=75$Ll
20 20 20

Hence, 75il of oil remains in the drum.
20
A train covers a distance of 70 g km in 1 hour. How much distance will it cover in 3% hours?

Distance covered in 1 hour = 70% km

Distance covered in 3% hours =70 g X 3% km
3 % y 1_5 _354x15

5 4 5x 4

73 53l
2 2 2

km

82% kg rice is to be divided among 12 persons equally. How much rice will each person

get?
Total quantity of rice = 82% kg

Number of persons =12



10.

11.

12.

So, each person will get = (82% +12) kg

NE A
4 12
329 41
=227 kg=6""k
48 & 48 &

Hence, each person will get 6 % kg of rice.

Exercise [T

. A basket contains three types of fruits weighing 19% kg in all. If 8% kg of these be apples,

B%Rg be oranges and the rest pears, what is the weight of the pears in the basket?

. From a wire 11 m long, two pieces of lengths 2% m and 3% m are cut off. What is the length

of the remaining wire?

. On one day a rickshaw puller earned ¥ 160. Out of his earnings he spent ¥ 26% on tea and

snacks, ¥ 50% on food and X 16% on repairs of the rickshaw. How much did he save on that

day?

. A drum full of sugar weighs 40% kg. If the empty drum weighs 13% kg, find the weight of

sugar in the drum.

. Find the area of a rectangular park which is 36% m long and 16% m broad.
. Find the area of a square plot of land whose each side measures 8% metres.

. One litre of petrol costs ¥ 63 % What is the cost of 34 litres of petrol?

An aeroplane covers 1020 km in an hour. How much distance will it cover in 4% hours?
. 2 3
Find the cost of 3= metres of cloth at ¥ 63 2 per metre.

A car is moving at an average speed of 60% km/hr. How much distance will it cover in 6%
hours?
In a school, > of the students are boys. If there are 240 girls, find the number of boys in the

school.

The product of two fractions is 9 § If one of the fractions is 9 %, find the other.

Rational Numbers
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13. The cost of 31 metres of cloth is¥ 166 % What is the cost of one metre of cloth?

14. Arope of length 71% m has been cut into 26 pieces of equal length. What is the length of each

piece?

15. The area of a room is 65l m 2. If its breadth is 5% metres, what is its length?

Exercise [T

Mark (v) against the correct answer in each of the following:

OBJECTIVE QUESTIONS

1. £+_—5 =7?
-4 8

67 57
=7 b) =2
(@ 3 (b) 3
2. (3+ij=?
-7
-16 16
- b) —
(@ 7 (b) 7
3. (_—5+lj:?
16 12
7 1
_ b) —
(2) 48 (b) 24
4. (i+ij:?
-15 -3
28 -28
(a) E (b) E
5. (L+E)=?
-26 39
11 -11
- b) ——
() 78 (b) 78

6. What should be subtracted from _?5 to get g?
5 3
a) — b) =
(a) 5 (b) 5
-5 -2
7. What should be added to - to get ??
-29 29
a) —— b) ==
(a) o1 (b) o1
8. What should be added to A to get _—4?
12 15
17 -17
=7 b) =~
(a) 20 (b) 20
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(d)

(d)
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39



10.

11.

12.

13.

14.

15.

16.

17.

18.

. The sum of two numbers is _?4 If one of the numbers is -5, what is the other?

-11 11 -19 19
- b) —= -7 d) =2
(a) 3 (b) 3 (© 3 (d) 3
-1
3"
7
7 -7 3
a) — b) — c) = d) none of these
(a) 3 (b) 3 () 7 (d)
. —16 . —15 .
The product of two numbers is 35 If one of the numbers is EVE the other is:
-2 8 32 -8
- b) — o4 d) =2
(a) : ()15 (© = (d) 3
. —28 . 14 :
The product of two numbers is T If one of the numbers is o7 then the other one is:
-2 2 3 -3
- b) 2 i d) —=2
(@) 3 (b) 3 (©) 5 (d) 2
What should be subtracted from _?3 to get —2?
~7 -13 13 7
- b) == = d) ~
(a) : (b) c (©) c (d) c
[ﬁxij:?
16 15
-3 -4 -9 -2
-~ b) — -7 )
(a) 10 (b) T (© o (d) c
(3
9 3
-5 -5 -10 -6
a) — b) — c) — d —
(a) 5 (b) 6 (©) 77 (d) c
ﬂ +? = _—8
9 15
-32 -8 -9 -5
il b) —2 -7 d) —=2
(a) 15 (b) c () 0 (d) 6
Which of the following numbers is in standard form?
-12 -49 -9 28
e b) —2 -7 d) =22
@ 26 () 70 (© 16 @ -105
Additive inverse of _?5 is:
-9 5 9
— b) 0 = d) =
(a) : (b) (© 5 (d) c

Rational Numbers
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19. Reciprocal of _TrSiS:
4 3 -4
— b) = — d) o0
(a) 3 (b) 4 (© 3 (d)

20. A rational number which does not lie between _?2 and % is:

5 -5 5 -5
a) — b) — c) — d) —
()12 ()12 ()24 ()24
THINGS TO REMEMBER
2 The numbers of the form E, where a and b are integers and b # 0, are called rational numbers.
q

2 (i) A rational number is said to be positive if its numerator and denominator are either both
positive or both negative.

(ii) A rational number is said to be negative if its numerator and denominator are of opposite

signs.
© () If P s a rational number and m is a nonzero integer then p_pxm
q g gxm
(i1) If P is a rational number and m is a common divisor of both a and b then £ = 2=,
q qg-+-m
> A rational number £ is said to be in standard form if p and g are integers having no common
q
divisor other than 1 and g is positive.
s P_T only when (pxs)= (g xr).
q s

2 To compare two or more rational numbers, express each of them as rational number with positive
denominator. Take the LCM of these positive denominators and express each rational number with
this LCM as denominator. Then, the number having the greater numerator is greater.

s 2 and are any two rational numbers then

q s
(1) (g + gjis also a rational number. [closure property]
(ii) P, T TP [commutative law of addition]
qg s s q
(i) (B + zj LYY 3N (ﬂ + EJ [associative law of addition]
g s) n qg \s n

iv) L+o=0+2=2
q q q

0 is called the identity element for addition of rational numbers.
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o2
qa q qa q
-P is called the additive inverse of 2.

q q

s 2 and” are any two rational numbers then P I_PXT
q S qg s gxs

s> 2 and are any two rational numbers then
q S

(i)

is also a rational number. [closure property]

X
0 | =

X
0 | =

(i)

= (l X BJ [commutative law of multiplication]

[associative law of multiplication]

(i)

(iv)

Qm Rw R QT
X
L | =

| X
| 3

e
7\

| =

X

| 3
~—

X

=
N—

[
7\

-

X
Q|-
N—

I
Q|3

1 is called the multiplicative identity for rationals.

o833
g bp b q

9 is called the multiplicative inverse or reciprocal of P
q

p
(vi) £x (1 " E) _ (E x I] + [2 x mj [distributive law]
g \s n) \g s) \g n

(vii) (gxo)z(ng:o

2 If P and r are two rational numbers such that r #0 then (2 +£] = (— X fj.
q s S q s q 7

(i) If P and T are two rational numbers and - # 0 then [2 +£j is also a rational numbers.
s s q s

(ii) For every rational number B, we have (2 +1J =P and (2 +£j =
q q q q 4

. 1 . .
S If a and b be two rational numbers such that a< b then E(a +b) is a rational number between

a and b.
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Exponents

We have already learnt about exponents in previous class. In this chapter, we shall learn some more
rules of exponents and negative exponents.

Let us recall that for positive integers a and n, we have
a™, when n is even.
(-a)" =
—a™, when n is odd.
Examples. (a) (=3)% =(=3)x (=3) x(-3) x(-3) =81 =34
() (-3)° = (-3)x(-3)x(-3) =—27 = -3°
Positive Integral Exponent of a Rational Number

a . e
Let 5 be any rational number and n be a positive integer. Then,

a a a a axaxax...ntimes a”

n
—| ==x—x—x...n times = =—
(bj b b b bxbxbx...ntimes pn

n n
Thus, (%} = Z—n for every positive integer n.

Example 1.  Evaluate:
3 4 5
2 -3 -2
= b) | — —
(a)(?J ()(SJ (C)(?)j
Solution: = We have:

3 53 4 4 a4
2 2 8 -3 (-3) 3 81
— =—=— b —_— R e —
®) (3) 33 27 ()(SJ ®* 54 625

© (—_2]5 (2% 2% 32
3 3° 3° 243
Negative Integral Exponent of a Rational Number

a . e
Let 3 be any rational number and n be a positive integer.

A\ (bY!
Then, we define, (Ej :(—j .

a

~6 6 -5 5
6 _(4)°_(1 3\ _(4
Examples.  (a) 4 —[J (LJ (b) (4j (3)

0
If% be any rational number, then (%) =1
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Example 2.  Evaluate:

(a) 472

.
(@ 47%= (ﬂ)

-2
1
® (¢)

2
Solution: (lj - ﬁ - i.
4 42 16

—

-2 2
) %] :@ _62 36
© (2 23y 3
3) 2) 923 8§’
2O
(d) gj =1.

0
2
(d) (5]

LAWS OF EXPONENTS

Let % be any rational number, and m and n be any integers. Then, we have :
) a m a n a m+n
o (5) ~(3) )
(A" (a)' (a\"T"
@ (5] +(3) -(5)

(iv) Exfjn :(Ejn X(Ejn and 4D 720k
b d b d (c/d) (c/d)™
(v) %j_ :(é) , Where n is a positive integer.
a
0
) | =] =1
(vi) b]
Solved Examples
Example 1.  Evaluate:
e - 14 o (=3 -4 5\
(@) (-2) (®) 5 (©) (5) (d) (Tj (e) (5)
Solution: 5L 11 -1
@) 2 (=2 25 32 32
s_1_1
(b) 57 = 53 125

Exponents



Exponents

Example 2.

Solution:

Example 3.

Solution:

Example 4.

Solution:

Accurate Mathematics-8

AN AL
(C) gj —(Ij =37 =81

@ ‘—3)_4 _(ij“ _(;4)4 _CHT_4t 256
4) \-=3) 3) 34 34 81’

5° (2 28 8
(e) —_ = — ==
2 5 53 125

Simplify and express with positive exponents:

JORCRE o (2] (2]
GGG el )

lon)

o (3 88 ol
(7 B (e

Simplify and express with positive exponents:

@ (%f {%)8 ®) [1—;”)4 ‘(%6

CACRCN EOROREN
(&3 2]

o @G GETTT =

o e
o 3} -6 e 3 "



)
O GRCH) i (5 -

Example 5.  Simplify the following:

(@ 7 x4™HT 67 ® 6 1-4H Tt ra!
-1
Solution: (@ 5 lxg4 H1l.6"1 :(lxlj x 1 ( a1 :lj
5 4 61 a
1 -1
:(—j x61 =201 x61
20
=20x6 =120
1 1YY 1 1Yt or2-3)t (243t
® 6 -4 Tr4 L =(___j +(_+_j =(_j +( ]
6 4 6 4 12 12

RCRRAG)

-12 12 -12x5+12x1

I
|

—

N|'—‘

1 S 5
_—60+12 -48
S 5
Example 6.  Simplify the following:
37°x10% x5* 7O x2 0 xdOxy 3
(a) 6 4 (b) = = y2
ST x2 19 S xx4xy
-5 3 4 -5 3 4
Solution:  (a) 377 x107 x5% 37 x(2x5)7 x5
56x24 56 x24
_3_5><23><53><54
56 %24

=379 x23x2 4 x53+4 4576
— 375 23+(=4)  57+(-6)
=3_5X2_1X51: 5
3° %2
770 %270 x x° xy‘3 B 779 %27 % xO xy‘3
(14)_5XX_4Xy2 (2X7)_5><x_4><y2
7_5x2_5><x5><x4><y_3xy
275 ><7_5

(b)

-2

Exponents



— 7—5 x 75 X2_5 X25 % x5+4 x y—3—2

_ 77545 4 975+5 59 5

Example 7.  Find the value of n, if:

Sn-2 -3 5 4n 2n-2 -6
I L S TS 6
7 7 7 11 11 2
5n-2 -3 5
Solution: (a) (_—3) " x(_—Bj :(_—3)
7 7 7

By
-G

on comparing exponents, we get

= 5n-5=5
= 5n=5+5
= 5n=10
10
= n=—
5
= n=2
Hence, n=2.
4n 2n-2 -6
o (2" (2" (1
11 11 2
2 4n+(2n-2) 11 -6
= = .
11 2
2 6n-2 11 -6
= = = ==
11 2
3 6n-2 B 3 6
11 11
on comparing exponents, we get
= 6n-2=6
= 6n=6+2
= 6n =8

(%]
P4
[=
v
c
(=}
(=%
o]

Accurate Mathematics-8




8
= n=—
6
4
= n=—
3
Hence, n :i
3

Example 8.  Evaluate the following:

-3 32 _?2
(@) (16807) 5 (b) (%j
-3 -3
Solution:  (a) (16807) 5 =(7x7x7x7x7)5
;3 —(SXSJ
=(7°)5 =(7) \ 5
_,3_ 1 _ 1
7 737343
-2 2 2

(b) 32 5 (243)5 (3x3x3x3x3)5
243 32 2x2x2x2x%x2

2
(&) -5
2 2 2x2 4

Example 9. By what number should 571 pe multiplied so that the product becomes (—7)"1?
Solution: Let the required number be x.

According to the question,
B xx=(N""
x=(-7N"1+®"

1 1

x=|—|+=

5)s
-1

-1
Example 10. By what number should (%) be multiplied so that the product is (%fj ?

Solution: Let the number be x.

-1 -1
Then, [gj XX = (_—3)
3 4
-1 -1
- 2 |x=-B
3—1 (4)—1
3 4
= XX =—
2 -3

Exponents
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= X=—X—=—=—

Hence, the required number is _?8

-3 -2
Example 11. By what number should (;j be divided so that quotient becomes (49_9j ?

Solution:  Let the required number be P

q
-3
Then, (§) :
7

|
IS
[
VR
|
N

B

q
-3 -2
- )
7 p \49
35y
= —_ X == —
3 p 9
q 7><7j2 (7)3
= - = e
p \3x3 3
Y (7)
3 (@)
D 3 3
4 3
- a_(7 {Z)
p \3 3
4-3
— a_(7
p 3
7\ 3
p \3 p 7
Hence, the required number is %
Exercise [FTN
1. Evaluate the following:
. 5 1S _9\S 4)3
-3)" b) 4~ — d | — -
(@ (-3) (b) (©) (2) (d) (3) (e (BJ

2. Evaluate the following:

W@ e ol el

3. Evaluate the following:
34 —2)? —2\3 [—2\? 572 (3)3 (3)°
@ (3) 3] @F) 5 «©5) ) @

Accurate Mathematics-8



4. Evaluate the following:

. {@T . {(;f}z © {(gf}z
s waae [ (1]]
o woe 3] (3] 3]

7. Evaluate[(5~ 1 x3 1H)1:6717]
8. Find the value of:
(@ @2 1x371):273 () 29 +371)x32

o (3) ()6

9. Simplify the following:

-1

() _>; ><2 (b) X - X x_3>< _)6/
6 "x10 (28) "xx "y
-2 -2 6 -2 -2 -3 6 4
© 2 X—Bz ><?12 XZ (d) —32 ><5_2 ><a—rsxb 3
15“xm“xn 67“x10"“xa °xb
10. Evaluate the following:
3 1 3 1
81 ) 4 343) 3 169 o 256 2
a) | — b) | — c) | — d) | —
@ (&) ® (5] © (3¢ @ (555
5 -4 5 -5 5 3x
11. Find the value of x for which (—j X (—j = (—j .
3 3 3
4 -7 2x-1
12. Find the value of x for which [gj X (gj = [gj }

13. By what number should (—6) ! be multiplied so that the product becomes 9 ~1?
-2 -3 4 -2
14. By what number should (?J be divided so that the quotient may be (2—7j ?

15. 1f52X*+1 .25 -125 find the value of x.
NUMBERS IN STANDARD FORM

A number written as (mx10™) is said to be in standard form if m is a decimal number such that
1<m <10 and n is either a positive or a negative integer.

I. EXPRESSING VERY LARGE NUMBERS IN STANDARD FORM
Very large numbers can be expressed in standard form using positive exponents.

Exponents



Exponents

Example 1.

Solution:

Example 2.

Solution:

Example 3.

Solution:

Example 4.

Solution:

Example 5.

Solution:

Accurate Mathematics-8

Express each of the following numbers in standard form:
(a) 5678 (b) 150000 (c) 15360000000
We may write:

(a) 5678 =5.678 x 1000 = (5.678 x 10°).

(b) 150000 =15x10000 = (1.5x10x10%) = (1.5 x 10°).

(¢) 15360000000 = 1536 x 10000000 = (1.536 x 1000 x 107)
=(1.536 x 103 x107) = (1.536 x 1019).

The diameter of the sun is (1.4 x 10 2) m and the diameter of the earth is (1.2756 x 107) m.
Show that the diameter of the sun is nearly 100 times the diameter of the earth.
We have:

diameter of the sun _ 1.4x10°  1.4x102 14000

diameter of the earth 1.2756x107 1.2756 12756
. (diameter of the sun) =100 x (diameter of the earth)

x100 =100 (nearly).

In a stack there are 4 books each of thickness 24 mm and 6 paper sheets each of thickness
0.015 mm. What is the total thickness of the stack in standard form?

Total thickness of the stack = (24 x 4) mm + (0.015 x 6) mm
=96 mm + 0.090 mm = (96.090) mm

= (96.09) mm = 2292 m - [9-609—“000j mm
100
3
(96019710] mm = (9,609 x 101 mm

Hence, the total thickness of the stack is (9.609 x 101 mm.

The distance between sun and earth is (1.496 x 1011) m and the distance between earth
and moon is (3.84 x 108) m. During solar eclipse moon comes in between earth and sun.

At that time what is the distance between moon and sun?
Required distance = {(1.496 x 1011) —(3.84x 108)} m

11
_ )| 1496107 1 3 640108l m
103

={(1496x108)-(3.84x10%)} m
={(1496 -3.84)x 108} m =(1492.16 x10%) m

Write each of the following numbers in usual form:

(@) 5.27x10° (b) 3.625x107 (c) 2.0001x108
5
(a) 5.27x105:i§—gx105:%:527x10(5_2)

= (527x103) = (527 x 1000) = 527000



7
(b) 3.625x107 _3625 o7 - 3625x107

1000 103
-3625x10773) =(3625x10%)
— (3625 x 10000) = 36250000

8
(© 2.0001x108 = 20001 s _20001x107
10000 10

=(20001x10%4) =200010000

Il. EXPRESSING VERY SMALL NUMBERS IN STANDARD FORM
Very small numbers can be expressed in standard form using negative exponents.

=20001x1089

Example 6.  Express each of the following numbers in standard form:

(a) 0.00004 (b) 0.000000085  (c) 0.00000000376

Solution:  (a) 0.00004 = 1oi5 —(4x1079).

85 8.5x10 8.5
102 102 108
376 3.76x100 3.76x102
1011 - 1011 - 1011
376 3.76

- 101-2) 109

(b) 0.000000085 = —(8.5x107%).

(c) 0.00000000376 =

=(3.76x107),
Example 7.  The size of a red blood cell is 0.000007 m and that of a plant cell is 0.00001275 m. Show
that a red blood cell is half of plant cell in size.
Solution: =~ We have:

Size of a red blood cell =0.000007 m = L6 m=(7x 10_6) m.
10

3
Size of a plant cell =0.00001275 m = (MJ m

108

1275 1275
1083 105
~(1.275x10>) m.
Size of ared blood cell  7x107®  7x1006+% 751071
Size of a plant cell 1.275x 107> 1.275 1.275

7 7 7
= = = — (nearly)
(1.275x10) 12.75 13

= % (approximately).

Size of a red blood cell = % x (Size of a plant cell).

Exponents
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Example 8.  Express the following numbers in usual form:

(@ 5x107° (b) 5.21x10°% (c) 2.687x107°

Solution: We have :

A A

10.
11.

5 5
105 100000

521 1 521 521 = 521 — 0.000521

X = = =
100 104 102x104 10© 1000000

(©) 2.687x10-6 _ 2687x107° 2687 2687
' 1000 103x106 109

Exercise [EE1

(a) 5x107° = =0.00005

(b) 5.21x10"% =

=0.000002687

. Write each of the following numbers in standard form:

(a) 46.25 (b) 7800000 (c) 384000 (d) 279000000
(e) 5740000000000 (f) 456x10°

. Write each of the following numbers in usual form:

(a) 2.63x10° (b) 5.813x108 (c) 5.2364x107 (d) 6.8x10*
(e) 7.39x10° (f) 2.789x10°

The height of Mount Everest is 8848 m. Write it in standard form.

The speed of light is 300000000 m/sec. Express it in standard form.

The distance from the earth to the sun is 149600000000 m. Write it in standard form.

Mass of earth is (5.97 x 102%) kg and mass of moon is (7.35x 10 22y kg. What is the total mass
of the two?
[Hint. Total mass =[(5.97x102 x1022) + (7.35x1022)] kg

=[(597x10%2)+(7.35x10%?)] kg
= (597 +7.35)x 1022 k]

. Write each of the following numbers in standard form:

(a) 0.0008 (b) 0.00000072 (c) 0.0000000423 (d) 0.0038
(e) 0.00000276 (f) 0.00000000578
1 micron = _ m. Express it in standard form.

1000000

Size of a bacteria = 0.0000004 m. Express it in standard form.

Thickness of a paper = 0.03 mm. Express it in standard form.

Write each of the following numbers in usual form:

(a) 3.07x107° (b) 7x1077 () 7.93x107° (d) 6.784x10™*
(e) 2.9x1072 (f) 3.018x1073

Accurate Mathematics-8



Exercise [E1d)

OBJECTIVE QUESTIONS

Mark (v) against the correct answer in each of the following:
1.

10.

The value of (-=2) > is:

-1
(a) -32 (b) 2
2 -3
. The value of (gj is:
8 25
(@ _E (b) ?
. (27%:272)=?
1 -1
(@) ﬁ (b) E
12 (1y2? (1y?2
ORI
2 3 4
61 144
@ 144 ® 61

e

19 27

-7 b) 22
@ s ®) 7%

. Thevalue of 31 +4 1)1 571 s:

7 60

L b)
(@ 10 (b) .

|
2
(_1] -

2
(a) 1 (b) 16

16

v -4 v 3x
The value of x for which (—j x[—j :(
12 12

(a -1 (b) 1
If(23* 1 +10)27 = 6, then x is equal to:
(a) -2 (b) O

-1
(—_5) _»

3

5 3

2 b) 2
(a 3 (b) :

(o) 32

125
(© =5

1
(o) —g

(c) 29

64
(o) E

(o) -

1
(o) _E

7Y .
— |, is:
12

(©) 2

1

(© —

1
(d) )

(d) ——

(d)

(d) 20

(d —

d) —

(d) -16

(d) 3

(d) 2

(d) none of these

Exponents
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2
11. (_—3) =7?
4

-9 9 16 -16
-7 b) e d) ——
(@ T ()16 (C)9 (d) 5
0
12. (2] s
3
3 2
= b) = 1 d 0
(@ 5 (b) 3 (o) (d)
13. 0.0000463 in standard form is:
(a) 463x1077 (b) 4.63x107° (©) 4.63x107? (d) 46.3x10°°
14. 0.000367x10% in usual form is:
(a) 3.67 (b) 36.7 (c) 0.367 (d) 0.0367
15. 3670000 in standard form is:
(a) 367x10% (b) 36.7x10° (0) 3.67x10° (d) none of these
THINGS TO REMEMBER

o If % and ¢ are two rational numbers, and m and n are integers. Then,

SERCRCA o (e -

ooy - o (5] =)
(vii) (gjo 4

© Numbers in standard form: A number written as (m x 10")is said to be in standard form if mis a
decimal number such that 1 <m <10 and n is either a positive or a negative integer.

Accurate Mathematics-8



ANSWER SHEET

¢ Exercise 1D

¢ Exercise 1A

-9 15 -18
1. —B)—(@©@—
(a) 15( )_25(0) 20 (d

2. j3;3 4.i
5 7 -5

-2 -1 -3 5

5. @ = )= @2 @2
(@ : (b) 5 (@ 7 ()8

-12 7

6. (a) —
(@) 5 10 -12
7. @ >M)<@<d>()>®-=
8. (a)_—3<_—7 i<i(b)_—2<i<_5<
4 16 -12 -24 3 -9
;9<;4<;23<£(d);11<;<
14 7 42  -28 15 10
-7 -13 -5 23
— > > >
12 18 6 -24
-3 7 -11 17
— > > >
10 -15 20 -30

-23 -19 -39 -10 1
() —>—>

33 22 44 11

10. (a) False (b) True (c) True
> Exercise 1 B

27
45

1

12
(© 50
9. (a)

(b)
13

s T E>-2>"2>
()3 c

- 7 - -5 -8
b) L (@ (D= (e 2®2
(b) (9] ()3(6)8(67

7

-18
7 -13 3
<

-5

8

1. Do yourself
3. (a) False

¢ Exercise 1 C

2. Do yourself

(b) True  (c¢) False (d) True

2 2 -10 -6 -3
1. (@) -2 (b) g (] g (d i (e) ? ® 7

1 3 2 3 1
2. @ -- 2> LD (o) —
(a) 4 (b) 4 (© - (d) 20 (e) 2
17 13 1 N 5
il 22 (h) —— _2
® 13 ® 0 (h) 18 (1) 2

3. Do yourself 4. Do yourself

21 -3 -3 -9 -8
5. (a) 5 (b) 17 (© 0,0 (d) Rl (e) Bl ® 1
1 21 15 . .19 24
. N () )2 M-
6. (@ c (b) g (©) 16 (d) S (e 9 ® s
5 29 .. -38
=~ (h il —2°
(g) 13 Mo @ 6 )] 37
2 13 7 -5 45 13
. z b) =2 z
7 (a)7 ()45 (C)6 (d)12 (e)7 (f)9
29 82
27 (h) £2
(g) T ()65
8. -/ 9. 4 904 1111212
8 3 5 7
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1.

23 15
. @ -2 ) - 22
5. (a) 17 (b) -38 (0) P

4 5 .. -21 45 10, . -32

- = et = o=

@ 7( )8(c)6(d) 0 (e) g (f)n(g) E
(h)% (i)% () -14 k)26 (1) -28
1

27 -11 -25 1 — 7

11

(g) does not exist (h) -1 (i) -y ()] —g

Do yourself 4. Do yourself

25
D 6

7 8 -1
(@) 3 (b) — (© 5l (d) -7 7. Do yourself

(a) Multiplicative property of 0

(b) Property of multiplicative inverse

(c) Property of multiplicative identity
(d) Distributive law (e) Associative law
(f) Commutative law

¢ Exercise 1 E

1.

2.
3.

4.

10.

128
7
(a) False (b) False (c) False

(a) False (b) False (c) False (d) True
4 5 3 6 -3 8 3 97

- 5.—-6.— 7.— 8- 9.—
3 4 16 3 4 33

4 ~14 -3
10 M =T @=
(@) (b) s © 19 (d) 4

2 1 16 5 32
(@ (b) 1 91 (d) s © 5 ® 7s

o Exercise 1 F

33 34 35

" 48’ 48 48

-6 -5 -4 -3 -2-1_1

12127127127 12°12°12°12° " 12

¢ Exercise 1 G

1.

6.

10.

14.

811g 2.5 m3.26614.26>kg 5.610m?
18 10 2 12

72%m2 7.3 2167% 8.4250km 9.3 216%

3771km  11.400boys 12. 1-L 13.%7471
2 55 2
ZEm 15.12m
4



¢ Exercise 1 H

1. (d) 2. (b) 3. (o) 4. (b) 5. (a)
6. (d) 7. (0) 8. (b) 9. (b) 10. (b)
11. (o) 12. (a) 13. (d) 14. (a) 15. (b)
16. (d) 17. (0 18. (o) 19. (o) 20. (a)
> Exercise 2 A
1 1 243 27
1. (a) E(b)a (c) 32 (d) _5 (e)a
243 625 25 8
2. ~—— (b)) =/ = @ -=
(a 32()81(C)36()9
100 -243 16 81 1
3. (@ H (b) ? ()15 4. (a) a (b) R () a
-4 19 4
. — . = . . — (b)12 2
5 13 664 7 908(3)3() (c) 29
25 . 16x° m8 16a”b7
. (@ —
9. (a) 48( )49y9 (@ " (d) -
125 6 15625 17
10. = (b) = =272 @) 2L
(@ 27 ( )7 © 2197 (@) 16
11. x=-3 12. x=-1 13._—2 14._—2 15.x=2
3 27

¢ Exercise 2 B

1. (a) 4.625x 10" (b) 7.8x10°% (c) 3.84x10°
(d) 2.79x 108 (e) 5.74x 10'? (f) 456x 107
2. (a) 263000 (b) 581300000 (c) 52364000
(d) 68000 (e) 7390000 (f) 2789000000
3. (8848x10°)m  4.(3x10%)m/sec
5. (L496x10"")m 6. (6.0435x10%%) kg
7. (a) 8x10™% (b)7.2x1077  (c) 423x1078
(d) 3.8x1073(e) 276x10° (f) 5.78x 1077
8. (1x10%m 9.(4x107)m 10.(3x1072)mm
11. (a) 0.0000307 (b) 0.0000007 (c) 0.00000793

(d) 0.0006784 (e) 0.029 (f) 0.003018
¢ Exercise 2 C
1. (b) 2. (o) 3. (d 4. (o) 5. (a)
6. (b) 7. (a) 8. (d) 9. (d) 10. (0
11. (b) 12. (0 13. (b) 14. (a) 15. (o)

¢ Exercise 3 A

1. (a) 576, (b) 441, (d) 1089, (e) 4225, (f) 5625,
(h) 11025 2.(a) 77 (b) 84 () 35 (d) 51

3. (a) 11,154 (b) 13,195 (¢) 5,130 (d) 3,165

4. (a) 5,26 (b) 5,30 (¢) 6,36 (d) 5,42 5.81 6.961

¢ Exercise 3 B

1. (a) end in one zero (b) end in one zero
(c) end in 3 zeroes  (d) end in 5 zeroes

(e) endin2 (f)endin3 (g)endin7 (h) endin8

2. (a) 324 (d) 900 3. (a) 961 (b) 4225 (d) 8649
(@) 49 (b)144 (c) 100
5. (@) 100=1+3+5+7+9+11+13+15+17+19)
() 81=1+3+5+7+9+11+13+15+17)
6. (a) (6,8,10) (b) (12,35,37) (c) (18,80,82)
(d) (30,224,226)
7. (@) 149 (b) 183 (c)75 (d) 281 (e) 435 (f) 209
8. (a) 258064 (b) 396900 (c) 96100
9. (a) 474721 (b) 793881 (c) 38416
10. (a) 9964 (b) 4899
11. (a) odd (b) even (c) odd (d) less
12. (a) T F (@F (@F
¢ Exercise 3 C

P

(e) F

1. (a) 1225 (b) 2704 (c) 529 (d) 9216
2. (a) 7396 (b) 4489 (c) 65536 (d) 18769
¢ Exercise 3 D

1. (a) 15(b) 21 (c) 27 (d) 45 (e) 64 (f) 90 (g) 105 (h) 126
2. 7,423.13,154.900 5. 34 students 6. 35 rows, 35

¢ Exercise 3 E

1. (a) 84 (b) 95 (c) 107 (d) 119 (e) 102 (f) 134
(g) 140 (h) 304 2. 12, 7569, 87 3. 64, 8464, 92
4. 1024,32 5.99856,316 6.3 min 16 sec

¢ Exercise 3 F

1. (a) 1.3 (b) 5.8 (c) 8.7 (d) 12.5 (e) 0.54 (f) 1.04
(g) 3.14(h)3.172.0.95,873.1.734.1.735.6.8m

¢ Exercise 3 G

11 .25 1 13, .4 ,.13
1. 22— D12 @ 02 (2)12 1
(@) 16(b) 57 © 18(d) 17(e)9(f)17(g) 6 (h) 35

¢ Exercise 3 H

1. (o 2. (b) 3. (0) 4. (d 5. (0)
6. (d 7. (0 8. (a) 9. (d 10. (0
11. (b) 12. (0) 13. (b) 14. (a) 15. (o)
o Exercise 4 A
343 64 1

1. 261 (b) 216000 = d—=— —
@ 9 (b) (@] 3 ( )125 (e) 8000

1 1000 2197

h
® 3375 &) 1331 ) 1000

2. (b) 343=73 (d) 125 =53 (e) 3375 =(15)°
(g) 9261 =(21)3 (h) 8000 = (20)°

3. (a) 512 (c) 1000 4. (a) 343
5. 25 6.4 7.25 8.7

¢ Exercise 4 B

(d) 9261

1. (a) 592704 (b) 314432 (c) 15625 (d) 103823
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