MATHEMATICS ASSIGNMENT No. 1
CLASS vII
TOPIC: RATIONAL NUMBERS

Q1. On a number line, what is the length of the line segment joining _73and _75

Q2. Express ITGZas a rational number with denominator 4.

Q3. Which of the following are pairs of equivalent rational numbers?

7 -28 -13 39
a) —, — b) —, —
)15’ 60 ) 721

4. Write the rational number — in standard form.
-57

QS. Find the values of x and y, if = xr 2
-75 -25 y
-12 2
Q6. Compare: Pl
Q7. Represent :—ion the number line.
Q8. Arrange the rational numbers i, ;—;, —i13' __—572in descending order.

Q 9.Compare the absolute vales of rational numbers (-3/5) and 6/7.

[CR T

Q10. The average of the middle two rational numbers if %,%,E, are arranged in

ascending order is:

Al p c)g = (NSTSE)

- {Comment [1]:




RATIONAL NUMBERS

INTRODUCTION
Do you remember number systems?

@ Numbers 1, 2, 3, 4, . . . which we use for counting, form the system of natural numbers.

N Natural numbers are
'1 2 3 4 5 1, 2, 3, CL e
(ii)) Natural numbers along with zero, form the system of whole numbers.
Whole numbers are ; . 2 . , . -
051327384 5L1 1L Al 0 1 2 3 4 5

Collection of natural numbers, their opposites along with zero is called the system of
integers.

«—t i i " " ; ; - Integers are
3 -2 _1 0 1 5 g im=ar— 22 0,1, 2, 3wk i
: . . — ) 123
@ A part of a whole is a fraction. Fraction is the ratio of two natural numbers, e.g. 27 2
56
4°4’ " d
1/4 3/4 6/4
| t t t l t i' t 1 1
0 2/4 1 5/4 714 2

Properties of fractions

lf g is a fraction, then for any natural number m,

B__ xm
; g gxm

o

g
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n divisor of p and g, thg,

mo
¥ umber m ig a com
I P ig 4 fraction and & natural n A
. | p_ptm
q q+m

" 4re said to be equivalent if

@Two fractions z and
\ p x s q X r l

/ | Zaeme

e in its simplest of lowest form if

'A fraction % issaidto b
-
er thanj

\ p and q have no common factor oth

@ Fractions can be compared as:

r
p(—r— -E-:-r— ‘2—>?
i q s i q s i)
() fpxs<qxr (i) fpxs=qxr fpxs>qxr

Let us do some problems to revise our memory.

Simplify the following:

1. (- 212) + 384 — (- 137) - 2. (- )x[7+(—11)]
3. (-12) x (- 10) x 6 x (= 1) —108) =
5. (= 1331) = 11 @ — 15 - 37 — 18)

RATIONAL NUMBERS

In Class-VI, we have dealt with negative integers. In the same way, we shall be introq,
negative fractions, e.g. corresponding to 1/2 we have negative fraction — 1/2.

—'72 "3/2 _1/2 1/2 % %

Erac’:tions with corresponding negative fractions and zero constitute the system of raft
numbers. |
The word ‘rational’ comes from the w,Ord ‘ratio’. . .

Any number which can be expressed in the form of p/g; where p and q are integers an
q# 0.is known as a Rat)onal Number. : .
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2. Write down the rational numbers in the form % whosé'l\\umemto\ts and denominators

ollowing rational numbers,

the f
See . \ » . ) |
1 S “ = -2 -2 !
5 -2 3 5 3 =3 Al
Posrtl’(r%’natlonal Numbers
1 2 ==
5 38 -8

The rational numbers are said to be positive it sig

ns of numerator
are the same. vl

and denominator

-4

The rational numbers are said to be negative if si
are not the same.

ans of numerator and denominator

are given below:

() (-5 x4and-5+4

“ -~ iy e — e — — e e e e —, | — ¥ —r-’-'!'\'.-'h
Remember
» Every fraction is a rational number, but every rational number nead not be a fraction, i
=g 4 0 )
, eg. — 3 are not fractions as fractions are part of a whole which are always pasitive.,
e All the integers are rational numbers, Integers - 50, 15, 0 can be written 0, =30 15 O,
, respectively. ! ‘ i
bs
k‘l —— P —— ————y (e ———— ey o s g P Lah—-—-—vf%{\
1. Which of the following are rational numbers?
. . N 1)
) -3 i) -—= 1) V) —
() () -3 (i) 3 W) —

(PG4 + 4 and 32 - 18

_

Scanned by CamScanner



5 wWhich of ‘@:mrr@ are pasitive ra‘ccr.:a\ number*? " \
| \’
-2 . 3 \ \l\\ '—‘G
I \ s \ )
) 3 & —3 \‘ \=\9

L. Answer the fchowing:
£) Which irepar is nefiher DOSENE NOT e xve?

« & e <cary that any number wiiy
i) A TEHons numider T3 2hways Do wnten @s . ls It necessary that any tey %

- - ..lz
s a radonal number?

o 1.0

5. State whether the following statements are true. It not, justity your answer wity,

example.

{i) Svery whols number is a natural nuwberf (1) Every natural number is an integer,

(@) Everyintegeris a whole number. € (v) Everyintegerisa rational number,
{v) Every rationz) number is 2 fraction. £ (vi) Every fraction is a rational number

PROPERTIES OF RATIONAL NUMBERS

]
| o r
: Property l.  Two rationalpumbers % and — are said to be equivalent it

PXS=rxaq.
To explain the property, let us take few examples.

Example 1: Show that i7 and % are equivalent rational numbers.

Solution: 4x(—14)=—-56=8x(=7).

j! Hence, — and _?Z are equivalent rational numbers.
. __ 7 .
?,

5
Qample 2: Show that ry

/

olution: 5 x24 =120 and 8 x (— 15) =—120.

and ;214—5 are not equivalent rational numbers.

Hence, 5 x 24 =8 x (— 15).

Therefore, the given rational numbers are not equivalent.
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P is a rational number and m be any Integer diffor ,
property Il I q s a v niegor ditaren tom zero, than

P _pxm

qQ qxm’

Example 3t Write three rational numbers which are equivalent 1o d

.

5
Solution:  To find equivalent rational numbers, multiply numerato

rand denominator py ;
same non-zero integer. o
3x2 6 :
5_><2 = E (Multiply numerato and denominato by 2)
3x(-8) -9 _
5% (<3) = —_—15 (Multiply numerator and donominator hy - 4
3x5 15 .
—X—S = 25 (Multiply numerator and donominator by 1)
.
-9
Hence, — L

10' T8 and o5 are three rational numbers oquivalent to %
-4 , :
Example 4: Express - asa rational number with (i) numerator 12 () denominator 28,

Solution: (i) To get numerator 12, we must multiply - 4 by - 3,

(—4) % (-3) 12
Hence, 7x(=3) :\ﬁaj\

Therefore, the required rational number |s—1-2q

(il) To get denominator 28, we must multiply the given denominator 7 by 4,
_ (-4)x4 -16
e 7x4 28

~-16
Hence, the required rational number is ——.

Property lll. If = is a rational number and m is a common divisor of p and ¢ thon
q

+ M
q-+

— —

Ee]

—

P
q

3
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LXi o &, N i
AMple &, Exprass 1?)\’ as a rallonal number with denaminetor /.

:iuiullnn;

" ' 4 .
To gat rlmmyynumr 7, wa musl divide A9 hy /.

-Rlr7 -0

Therefora, 8 —
, A9 7 7

Hence, —* Ia the required rational pumher,

]

» Ineac
) h of the following cases, show lhal me rational numhers are ‘3’4”"’”‘9"'

| 4 44
( (i =
¢ ) 9 and o= 99 "— an 1 N, (lll)) = ang )()

In eac
h of the following cases, show that rational numbers ﬂre not e'l““”"‘?”t

4 16
() — and 22 -100 4 300 A
. 27 ( g 9 \@ “77177 e 5

Write three rational Numbers, equivalent 1o each of the {
(') = iy =0

ollowlng.
- ~72
(iii) =

108 W3
4, E i
. EXpress 5 as rational number with- umerator,

180
(i) —21 @ 150
4

5. Express — 7 as a rational number with denominator,
(i) 84 () -28

90
6. Express 216 252 rational number with numerator 5.

e 2

E - 64
» @xpress EBS as a rational number with denominator 8,

8. Find equivalent forms of the rational numbers having a common denominator jn ez
of the following collections of rational numbers.

(i)gs 12 3 m)57911
5’ 13 () 2 5 1 12' 4" 60" 3

A e o /%

D% s s e

|
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STANDARD FORM OF A RATIONAL NUMBER

Lot us try 10 oXpPross ratlonal number In tho simplost form with positive denominator

16 . :
6. Express —5 simplost form with Its denominator as pos
Example 6:  EXpross =5 in the simy positive.

Solution: Step 1. Convort denominator Into positive by multiplying numerator and

) denominator by =1. .
(16)x(-1) _ -16 ’
(- 24) % (- 1) 24 /

Step 2. Find HCF of 16 and 24, which is 8 in this case, and divide numerator
and denominator by it.

-16+8 _ -2 d (

24 + 8 3
The example given above explains that every rational number % can be put in the simplest form

/

nith positive denominator. This form of the rational number is called its standard form. For this,
ve take the following steps.

Step 1. Make the denominator positive.

Step 2. Find the HCF m of p and q. If m = 1, then % is the required form.

Step 3. If m# 1, then divide both the numerator and the denominator by m. The rational

+m
number P

| q+

so obtained is the required standard form.

<

Y
The numbers . and jpa represent the same rational number,

(X
b o —

A rational number P i i i
‘ ; Is said to be in the standard form if q is positive and the
Integers ‘p’ and ‘q’ have their highest commoh factor as 1.
; J{
L
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Example 7: Ex =22 '
. r —_—
press T in the standard form.

Solution:  Step 1. 222X (=1 _ 22
-55x(-1) ~ 55

Step 2. HCF of 22 and 55 is 11.

2+11 .2
hich is the standard form.

fE.11-& W

55+11 5
Example 8:  Find x such that the rational numbers in each of the following pairs are equivaj
hy X5 15 -3
) Tl i —_ —
0 12 (i)~ 3
i , X 5
Solution: (i) —=, = will be equivalent if
f 12 6 |
| Bxx =-5x12
5x,12/2
X = ﬁ/ = 5 X 2 = 10
Hence, x = 10.
.15 -3 , _
(i) ~ 3 will be equivalent if
15x8 = (-3) xX
X = 15%°8 —-5x8=—-40
Hence; x = —40.
= -3 6 _-==
Example 9: Fill in the blanks: 5 - ST

tional numbers, we have to find the number which whel
6. Here, the number shall be 6 + (= 3)=—-2

In the first two given ra
d denominator of the given rational numbel

Solution:
multiplied by — 3 gives the product
Now, we multiply both numerator an

by — 2.

We get =3 _E3x(3) 6
5 5x(-2) -10
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To got denominator - 18, :
-3 _(-9)x(-3) _ 9 p“
-—Sﬂ - 5x(-3) -~ -15 (Muttiply namerator iy Nominn e, by ) '? i
9 Thus, 5~ =90 -15 |
t
v
" 1. Write the following rational humbers in standard form. z
. -27 ~y —105 |

) 2 i) (i) o ) "o

0 27 L =15

ind x such that the rational numbers in each of the following pairs, bgcome equivalent.

2. F
8 X .. 36 /5|_13
) 9 X = —F (lll) i 2 / 5

() 75 10 7 ~
3. Check whether the following rational numbers are in standard form. If not, write them
b in standard form. . _
L =3 . 4 L 14 - 8
UETY i) =7 (i) 35 e “72 -

4. Fillin the__t;lanks.

2 8 —-- 36 -4 -84 105 _—--_-5
M 7577 a3 (i) "9 T T T"99 -1

ABSOLUTE VALUE OF A RATIONAL NUMBER

We have studied in Class-VI that absolute value of an integer is its numerical value without
taking the sign into account, e.g. |-3]=3,13]=3,|/0]|=0

\ The absolute value of a rational number is written in the following ways.

Absolute value of i is i »=£ 2
5 5 5

! | %
5 "

Absolute value of _?4 is

-4
5

" o :"‘z‘(i;ﬁ‘ﬁ' ‘fi'j
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Absolute value of 4 is ’ﬁ_l: 4
-5 -5| 5

|

| 4 |-4] 4

‘ Absolute v =4 o[22 ==

| e value of oy is | % 5

: ‘—JIC T —— - ~ e ] ———] :"“"“"“"*'—'-._._._,N

; " Remember o
d « Absolute value of every rational number other than zero is positive. l

The absolute value of zero is zero itself.

' ®
I Absolute value of a rational number is greater than or equal to the number itself,

| - mbarls gree!

—— —

= — —

l 1. Find the absolute value of the following rational numbers.

0 =
i) (i) = (W =

1
(1) 5 9
’ i i ail's-
2. Compare the absolute values of the rational numbers in the following P |
' -4
3 -3 e i) ) —, =3
=< @ 73 i) /=5 ,
3. Find all the rational numbers whose absolute value is—
(i) 53 (i) 0 iy 7
INE
REPRESENTATION OF RATIONAL NUMBERS ON A NUMBER L | |
You have dealt with the definition and properties of rational numbers. Now, you will learn hoy
to plot rational numbers on a number line.
-5 -3 -1 13835 :
Let us mark the rational numbers —2§ 2 2’2 2 > on the number line. 4

Step 1. Mark integers on the number line.

| | | I
-3 -2 -1 0 1 2 3

| | | —

o
|

Step 2. Divide each unit segment into two equal parts (equal to denominator).

_— Il

) 4

+—f—e J e I e ] e | ° !
=3 =2 -1 0 1 2 3
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od hy first, (hird and (ifth mark ronpoctivaly jyi
ng 1o tha right

= . are roprosont
Slcp 3- 2! 2' ?
of zero:
Frot mark Third minrk FIh ek
——* N —”I'-’O—“‘“l""f afpmn frmee e e
-3 62 =2 ~a2 =1 - 1/2 0 1/2 1 a2 2 /2 3

mark raspectively lying to the

e

Example 10: Represent 7 77
tegers on number line.

5 -8 ~2 onnumber in-

Siep 1. Mark in

step 2. Divide eac

golution:
even equal parts.

h unit segment into s

3 5
Step 3. Third and fifth mark on right side of zero represent 7 and 7 Eighth and

: , -8 -2 :
second mark on left side of zero represent = and - respectlvely.
Eighth mark gecond mark  Third mark /Fi"h mark
+—t— -
-2 -8 / -1 / 0 / / 1 2
2 2 &3
7 7 7
Worksheet 5. \

1. i
State whether the following statements are true. If not, justify your answer

Q/Q

(v) On a number i
r line, number lying left to a'given number is great
ater.

Falde

By 4,
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Vs e following rational numbers 00 number line,

-
L e 3
: < Dy
0z (ii} = i >
3. Regresent the following rational nuUmBers on a number
—‘: //\y fl‘. - 3
@ - 1@ = (i) 3

curpbers czn be compersd in NG different ways.

{TING ON NUMBER LINE

> ~

easily when they are

"

rep

2

line. -
:.f-’:

(/v \ 4

~7

resentsd an the numpe.

ReSonzl numbers cen be compared
I~ ) - /
5% 3 2518 1823 4/3 513 |
‘ﬁ:::::z:":::z:::r:e 3
-2 -1 a 1 2 ;
t
Any numberan & number line is less than

kfyru:i:a:mtitem:terﬁneisgs—:ter
fma;dﬁerm:teﬂjrgmtf:e[a‘:cffr.

—p au 2t

Therstors. from the shove numoer ine it is clea. that
2 5 , 4 -5 -i -4 1
—_ < —, I < —. — < L — < —, EC.
-~ ~- - [>) > ke o o~
- S < 9 < < 2

i L 1 4 -2 -1 -4

znd -—> - > . > . €tc.

3 3 3 3 3 3

UT REPRESENTING ON NUMBER LINE

Without representing the raional nurnbe < on the numbe
me=hod simitar to the one used for fractional numbers.

- s+ nurmber lying to the right of it

r line, we can compare themt

I two rational numbers have the same positive denom
the larger numerator will be greater than the one with

A At Sl

inator, the number with
smaller numerator.

Example 11: Compare.

2 5 -6 -13
) = and - i) — and ——
& ‘ { @ i7 17
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;)

i
(i) The rational numborn , nnd

have o
; ] 'l"'l'l"mm',,, hare |
' atare, arnnllor

Solution:
tho pnumerator, amallor WL Do tho rational numbee. G o
. - . ”. "NHI)'I"”
2 b '
; b 7

(ii) O and - 117J havo tho samo donominator. Thotoloro, o shall compae i
17

numerators=
-6>-13

-6 -13

Therefore, -17 o 7

s, then flrst make denominators

bers have different denominator

If two rational num

equal and then compare. 4 el s
| g ol

7 8
Example 12: Compare = and 7

Solution:  First, convert the rational numbers to have the same positive denominator.

7 _7x7 _49
5 5x7 3 (Denominators are same)
8 8x5 _40
7 7x5 35
N re fﬁ and 59
ow, compa 35 35
49 40
As 49 > 40, therefore, 35 > 35
Hence, £ > §
5 7
. -4 5
Example 13: Compare the rational numbers 5 and -y

Solution: First write 16 in standard form, i.e. _—5

Now, convert them to have the same denominator.
-4 2 _-8

9 27 18 ‘
/"\\/I ’ ) \\\\
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e -
— e — -
—

- 15
Now, con -8 and 17~
paro T and g
~ 8 :,"ﬂ5.
since, numeralor =8 >~ 15, therefor® 8~ 18 '
4 5
Henco, =4 4 —
g ~ -6
r—— I I /_//,////ﬁ~»,.
N pers P and T with
re twO rational nu q s
e integers- |

her method to compa

There Is yet anot
unequal denominators. It is assumed that g and S are
B i e
p r
T p r PNT—
o compare A and —, we may compare pS anddr{g 5
Find products ps and qr.
If ps>dr then P> LY
q S
r
If ps< r then Pe-
ps <q g~ s
5 2
Example 14: Compare g and =
5 2 <
Solution: 3 ><I 7
The products are 5x7= 35 and 3% 2=6
5 2
' 35 > 6, fore, 7 = 7 n
since, 39~ thereforé, 3 > 7 d
| -5 4
Example 15: Comparé —~ and —o-
Solution: First write —g in standard form as :;
e

Scanned by CamScanner



-5
W * v
Now, find tho products = ><‘

Tha products are = 5 x

Sinco, — 45 < —

termine wh
1. De 28
-5 =8 )3 g
(') B‘ 7
"6 W) -8 19
.r-4 = |V === 0 —:-
(iii) ik =7 3 6
5 @ -7 5
-3 - =z
(V) 13’ o1 11 8
2. Find the value of x, if-
3 X N 8 st
M —5=7s (i) 75 = -50
7
36 e d
(iii) —x—= -4 Qv) " 7
3. Compare the rational numbers.
. -2 8 ] 4
0 9“3 09 %
oy Skl 7, B
(i) 8 17 = T9
-5 -3 6 —54
W5 7 V) )7 63
4. Arrange the fellewing in ascending ord\\r.
(i) 452 e -3 -%
‘ 7‘ 9' 5 4 2 _12’
5: Arrange the following in descending order.
-7 8

.2 -1 8
(I) N ———l
5' 2" =15 10

ich rnllonnl number

-5

A
9

" -
- s ¢ y 2t g

and 7 % (= 4) e - 2,

i

S s EL
28, \herefore, 5 :

v (ir

T —

Is greater in each case.

—2

—_— —

?16' :_‘IE' 30‘ _5

A
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"ALUE BASED QUESTIOMS ‘

b1s dasidad 1 O7/14 Wid prinATef 4,

| 2 - A s daipeT, WAt
his children. He gave 5 of the property to his $O7 aridl it féy FiVs ORIGHEET: ;
a charitable trust.

(a) Whose share was rmors, sor's or thaughter's?
(b) Vihat do you feel about Sukhde/s decision” W#frick ‘

4 vacation sation, Bl 188 o,
'g A s

ad har to fint fuft frs ml Ll
KO ¢ s chahad the WMDY 133515,

1. Sukhdev, a farmer, had a son and a datighter.

JAlibs Ath Y i hats!
2. Kavita along with her family was plannir ot # hill &
confused where to go. Kavita’s mother as ’
of few hill stations for deciding on the place to Visit.

the internet and found that—
4 ~7TY¥ »
Simla’s temperature = ( —Z—J C

Dalhousie’s temperawre =~-50C
~8Y ~
Manali’s temperature = ( ?} c
(a) Arrange the temperatures of these hill stafions iy astsnding Grast,
(b) Which place viill they dacide to visit?
o above situation’”?

(c) What valus is exhibited in th

BRAIN TEASERS

1. A. Tick (v) the correct option.

(a) The value of x such that :8—31 and —2—4— are stytivalent eatienal nurntsts 15

(i) 64 (ity — 64

(iii) — 9 , 9 -, . X
(b) Which of the following is a negative rational nurnber?

0 =2 (i) 0

e =9 .4

(iii) 53 (iv) P

: “
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2. State whether the following statements are true. If not, then give an example in support

. iven number ling, which of the following rati )
() Inthe gi 9 rational numbers goes the point M
represent?

et et B e o B e e e o e e o |

A

‘ —
0 LA 2
L2 . 6 cite) 12 12
(i) 5 (ii) 5 (iii) 3 (iv) 3
\ S -5 5,
(d) Which is the greatest rational number out of — 1 12 217
w D . =9
W —3 0 33
(iii) T (iv) cannot be compared
(e) Which of the following rational numbers is the smallest?
o | 7 i -9
1 V) | —
0 |37 (ii) (iii) (iv) 1‘

Answer the following questions.

(a) Find the average of the rational numbers %

c.olm
()N N4

: 12
(b) How will you write T the standard form?

(c) How many rational numbers are there between any two rational numbers?

. ; =9 . s g
(d) On the number line, the rational number — lies on which side of zero?

-7
(e) Express - as a rational number with denominator 40.

of your answer.

(i) If % > é then

>

B
q

r
S

(i) f|x|=|y]|thenx=y

(i) —

IS a non-zero rational number in standard form. It is necessary that rational number 9

will also be in standard form.

/\__/.
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=P ¢

- aul

\‘\‘\, ‘..\ );‘ 3] N ‘ ‘“

4\ \l ¥ . 1 ’
AtTange the tollowlng ratlonal nmbera I deroending order

5

SR N
0 &8 1w 2

5,700 a number Hine, what s the length of tha Ino-negment Jolning,
\ . | '
() Jand - 39 (l) '! a7
" | | 1] "}
(i) and 2090 ‘ vy and 7,
| Q‘hﬁnd the values of X In each of the followIng: l
I
. 23 4] v 19 (Il PR
| . "i‘ N = . . ,_.;I o] /
0 X -8 (1) 9 J g
7. Compare the numbers In each of following palra of numbers,
. -9 12
-5 9 -l My == 3
(l) 7 0 13 (“) 9 ' 7 =B i,”
. _ -0
- _n i b _'j” . , ,
ﬁ(i\") 'R' v | = _,,.(‘V)' ? )‘ I 21 , f('vl) - 0

o~

kS}lll in the following blank squares.

138 ) g N

(":5)“”( ] 100

|48 121 -1
(i) =% = g0 (Iv) l ' 10

HOTS
uch tha

Fhe points P, Q, R, §, T, U, Ad
' TR=RS=SU and AP=PQ=QB

nd B are on the number line representing integers S

Locate and write the rational numbers represented by points P, Q, R, and S.

u T A B
| | | | I | | - | S
-4 -3 -2 =1 O0 1 2 38 4

<
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YOU MUST KNOW e ——

B,
1. A number of the form - is called a fraction. it p and q ate natural
p g RLTRACoN, T p ana q are natural numbers. D ang qQ are
integers and q = Q. then it is said to be a rational number.
2. Every integer and fraction is & rational number but the converse may not be true
3. A rational number is said to be positive it both numerater and denominator are of same
sign. [t numerator and denominator are of opposite signs, then rational number is said to be

negative.
p . . _ .
4. If 6 be a rational number and m be any integar ditterent from zero, then & = SN
g qxm
p .
S. It - be a rational number and m be a common divisor of P and q. then p_prm
§ gq=m

a D . " .
6. A rational number a IS said to be in standard form if q is positive and HCF of pandqis i

) p 7 . .
7. Two rational numbers 5 and 5 re said to be equivalent (equal) ifpxs=qx 1

8. Every rational number can be represented on the number line.

p

r .
9. I a and P are two rational numbers with Q &nd s positive integers then E fpxs>qgxr,
a s

!/Jl-i

P

r
a<g|fpxs<qxrand = ifpxs=qxr.

.DI'U

r
S

10. Every rational number has an absolute value which is greater than or equal to zero.
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