Ratio and
Proportion

I ntroduction

In our daily life, many a times we compare two
guantities of the sametype. For example, Avnee and

Shari collected flowers for scrap notebook. Avnee .

collected 30 flowers and Shari collected 45 flowers.
So, we may say that Shari collected 45 — 30 = 15
flowers more than Avnee.

Also, if height of Rahim is 150 cm and that of
Avneeis 140 cm then, we may say that the height of
Rahimis150 cm—140 cm = 10 cmmorethan Avnee.
Thisisoneway of comparison by taking difference.

If wewish to comparethelengths of anant and a
grasshopper, taking the difference does not express
the comparison. The grasshopper’slength, typically
4 cmto 5 cm is too long as compared to the ant’s
lengthwhichisafew mm. Comparison will be better
if we try to find that how many ants can be placed
one behind the other to match the length of
grasshopper. So, we can say that 20 to 30 ants have
the same length as a grasshopper.

Consider another example.

Chapter 12

Cost of acar is% 2,50,000 and that of amotorbikeisz 50,000. If we calculate
the difference between the costs, it is¥ 2,00,000 and if we compare by division;

2,50,000 _ 5
1

1€ 750,000
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We can say that the cost of the car isfive times the cost of the motorbike.
Thus, in certain situations, comparison by division makes better sense than
comparison by taking the difference. The comparison by divisionisthe Ratio.
In the next section, we shall learn more about * Ratios .

12.2 Ratio

Consider thefollowing:

Isha’'sweight is 25 kg and her father’s weight is 75 kg. How many times
Father’'sweight is of Isha'sweight? It is three times.

Cost of apenis? 10 and cost of apencil is3 2. How many timesthe cost of apen
that of apencil?Obvioudy itisfivetimes.

In the above examples, we compar ed the two quantitiesin terms of
“how many times'. Thiscomparison isknown astheRatio. Wedenote
ratio using symbol *:’

Consider the earlier examples again. We can say,
75
25

= — =31

The ratio of father’s weight to Isha'sweight = %

. .10 5
Theratio of the cost of a pen to the cost of a pencil = ?=T=5:1

Let uslook at this problem.

In aclass, there are 20 boys and 40 girls. What is the ratio of

(2) Number of girlsto the total number of students.

(b) Number of boys to the total number of students.

Try These ) First we need to find the total number of students,
1. Inaclass, thereare whichiis, ;

20 boys and 40 Number of girls+ Number of boys= 20 + 40 = 60.
girls. What is the Then, the ratio of number of girls to the total

ratio of the number .40 2
of boys to the number of studer|t3|s5 = 3

number of girls?
2. Ravi waks 6 km

Find the answer of part (b) in the similar manner.
in an hour while Now consider the following example.

Roshan  walks Length of a house lizard is 20 cm and the length
4 kmin an hour. Of acrocodileis4 m.

What is the ratio “I am 5 |

of the distance times bigger (Lambigger

covered by Ravi thanyou”, says e
to the distance the lizard. As : =,

coveredby Roshen? e can seethis “ﬁ =




|

R

MATHEMATICS

isreally absurd. A lizard'slength cannot be 5 times of the length of acrocodile.
So, what iswrong? Observe that the length of thelizard isin centimetres and
length of the crocodileisin metres. So, we have to convert their lengths into
the same unit.

Length of the crocodile =4 m =4 x 100 = 400 cm.

Therefore, ratio of the length of the crocodile to the length of the lizard

=209_20_9.1.
20 1
Two quantities can be compared only if they are in the same unit.

Now what istheratio of the length of the lizard to the length of the crocodile?

Itis—gg—=—l-:1:20.
400 20

Observethat thetwo ratios 1 : 20 and 20 : 1 are different from each other.
Theratio 1 : 20 is the ratio of the length of the lizard to the length of the
crocodile whereas, 20 : 1 is the ratio of the length of the crocodile to the
length of the lizard.

Now consider another example.

Length of apencil is18 cmand its

Try. These Q)

1. Saurabhtakes15 minutestoreach

diameter is8 mm. What istheratio of
the diameter of the pencil to that of its
length? Since the length and the
diameter of the pencil are given in
different units, wefirst need to convert
them into same unit.

Thus, length of the pencil = 18 cm
=18 x 10 mm = 180 mm.

The ratio of the diameter of the
pencil to that of the length of the pencil

S8 2 .
180 45

Think of some
more situations
where you compare

than A. Why?

school from hishouse and Sachin
takes one hour to reach school
from his house. Find the ratio of
the time taken by Saurabh to the
time taken by Sachin.

. Cost of atoffee is 50 paise and

cost of achocolateis? 10. Find the
ratio of the cost of atoffeeto the
cost of achocolate.

. In a school, there were 73

holidaysin oneyear. What isthe
ratio of the number of holidays
to the number of daysinoneyear?

two quantities of same type in different units.
We use the concept of ratio in many situations of our
daily life without realising that we do so.
Compare the drawings A and B. B looks more natural
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Thelegsinthe pictureA aretoo long in comparison to the other body parts.
Thisis because we normally expect a certain ratio of the length of legsto the
length of whole body.

Compare the two pictures of a pencil. Is the
first onelooking like afull pencil? No.

Why not? Thereasonisthat the thicknessand
thelength of the pencil arenot inthe correct ratio.

Sameratio in different situations::

Consider thefollowing:

e | engthof aroomis30 manditsbreadthis20 m. So, theratio of length of

3

30
the room to the breadth of the room = 20 = ) =3:2

® Thereare 24 girlsand 16 boys going for a picnic. Ratio of the number of

: 24 3
girlsto the number of boys = E=§=3:2

Theratio in both the examplesis3: 2.

e Notetheratios30:20and 24 : 16 in lowest form are same as 3 : 2. These
areequivalent ratios.

e Canyou think of somemore exampleshavingtheratio 3: 2?

It is fun to write situations that give rise to a certain ratio. For example,
write situationsthat givetheratio 2 : 3.

e Ratio of the breadth of atableto the length of thetableis2: 3.
® Sheenahas2 marblesand her friend Shabnam has 3 marbles.

Then, theratio of marblesthat Sheenaand Shabnam haveis?2: 3.
Can you write some more situations for this ratio? Give any ratio to your
- friendsand ask themto frame situations.
| E Ravi and Rani started abusinessand invested
money intheratio 2 : 3. After oneyear thetotal
profit was¥ 40,000.
Ravi said“wewould divideit equally”, Rani
said“| should get moreas| haveinvested more’.
It wasthen decided that profit will bedivided
intheratio of their investment.
Here, thetwo terms of theratio 2: 3are 2

and 3.

Sum of theseterms=2+3=5

What doesthismean?

Thismeansif the profit is3 5 then Ravi should get ¥ 2 and Rani should get
¥ 3. Or, we can say that Ravi gets 2 partsand Rani gets 3 partsout of the 5 parts.

247
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2 3
i.e., Ravi should get 3 of thetotal profit and Rani should get 3 of thetotal

profit.
If the total profit were T 500

2
Ravi would get % e 500 =% 200

. 3
and Rani would get 3% 500=% 300

Now, if the profit werez 40,000, could you find the share of each?

2
Ravi’sshare =3 5 40000 =% 16,000.
And Rani’sshare=% % 40000 =% 24,000.

Can you think of some more exampleswhere you haveto divide anumber
of things in some ratio? Frame three such examples and ask your friends to
solve them.

Let uslook at the kind of problems we have solved so far.

Try These
Find the ratio of number of notebooks to the number of
books in your bag.
2. Find the ratio of number of desks and chairs in your
classroom.

3. Find the number of students above twelve years of age in your class.
Then, find the ratio of number of students with age above twelve years
and the remaining students.

4. Find the ratio of number of doors and the number of windows in your
classroom.

5. Draw any rectangle and find the ratio of itslength to its breadth.

R

Example 1 : Length and breadth of a rectangular field are 50 m and 15 m
respectively. Find theratio of the length to the breadth of thefield.

Solution : Length of the rectangular field =50 m
Breadth of therectangular field=15m
Theratio of the length to the breadth is 50 : 15

50 5 10

Therati be writt ﬂ—————103
e ratio can ewrlenas15 5 5 3

Thus, therequired ratio is 10 : 3.
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Example 2 : Find theratio of 90 cmto 1.5 m.

Solution : Thetwo quantities are not in the same units. Therefore, we haveto
convert them into same units.

1.5m=1.5x 100 cm = 150 cm.

Therefore, the required ratio is 90 : 150.

90 90 30 _3

150 150 30 5
Required ratiois 3 : 5.

Example 3 : There are 45 persons working in an office. If the number of
femalesis 25 and the remaining are males, find theratio of :

(2) The number of females to number of males.

(b) The number of males to number of females.

Solution : Number of females = 25

Total number of workers = 45

Number of males=45-25=20

Therefore, the ratio of number of females to the number of males
=25:20=5:4

And the ratio of number of malesto the number of females
=20:25=4:5.

(Notice that there is a difference between thetwo ratios 5 : 4 and 4 : 5).

Example 4 : Give two equivalent ratios of 6 : 4.

: . 6 6 2 12
Solut|on:Rat|06:4:Z=—=—

4 2 8’
Therefore, 12 : 8isan equivaent ratio of 6: 4
. . 6_6 2 3
Similarly, theratio 6.4—4 N 2 3

So, 3:2 isanother equivalent ratio of 6 : 4.
Therefore, we can get equivalent ratios by multiplying or dividing the
numer ator and denominator by the same number.

Write two more equivaent ratios of 6 : 4.

Example 5 : Fill in the missing numbers:

14 _[] 6

21 3 []
Solution : In order to get the first missing number, we consider the fact that
21=3x7.i.e.whenwedivide 21 by 7 weget 3. Thisindicatesthat to get the
missing number of second ratio, 14 must also be divided by 7.

When we divide, we have, 14+ 7 =2
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Hence, the second ratio is % )

Similarly, to get third ratio we multiply both terms of second ratio by 3.
(Why?)

6
Hence, the third ratio is 5

14 _[2] 6 _ .
Therefore, 51 3 @ [These are all equivalent ratios.]
Example6 : Ratio of distance of the school from Mary’shometo the distance
of the school from John'shomeis?2: 1.
() Who lives nearer to the school ?
(b) Complete the following table which shows some possible distances that

Mary and John could live from the school.

Distance from Mary’s hometo school (inkm.) | 10 4

Distance from John’s home to school (in km.) 9 4 3 1

(c) If the ratio of distance of Mary’s home to the distance of Kalam’'s home
from school is1: 2, then who lives nearer to the school ?

Solution : (a) John lives nearer to the school (Astheratiois2: 1).

(b)

Distance from Mary’s hometo school (inkm.)| 10 8 4 6 2

Distance from John’'s home to school (in km.) 5 4 2 3 1

(c) Sincetheratiois1: 2, so Mary lives nearer to the school.
Example7: Dividez 60intheratio 1: 2 between Kriti and Kiran.

Solution : Thetwo partsare 1 and 2.

Therefore, sum of theparts=1+2=3.

Thismeansif thereare 3, Kriti will get¥ 1 and Kiran will get< 2. Or, we
can say that Kriti gets 1 part and Kiran gets 2 parts out of every 3 parts.

Therefore, Kriti’s share = % 60=% 20

AndKiran'sshare= % 60 =7 40.
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= EXERCISE 12.1

Thereare 20 girlsand 15 boysinaclass.
(& Whatistheratio of number of girlsto the number of boys?
(b) Whatistheratioof number of girlstothetotal number of studentsintheclass?

Out of 30 studentsinaclass, 6 likefootball,
12 likecricket and remaining liketennis. Find
theratio of

(@ Number of studentsliking football to S
number of studentsliking tennis. 4\ R Jﬁb

(b) Number of studentsliking cricket tototal :
number of students.

Seethefigureandfind theratio of
(@ Number of trianglesto the number of circles

rectangle. \\
() Number of circlesto al thefiguresinsidethe
rectangle.

Distancestravelled by Hamid and Akhtar in an hour are 9 km and 12 km. Find the
ratio of speed of Hamid to the speed of Akhtar.

Fill in the following blanks:

s _U_1o_[

T |:| = 30 [Are these equivalent ratios?]

ingdetherectangle. .
(b) Number of squaresto all thefiguresinsidethe \ -
-

Find the ratio of the following :

(@ 81to108 (b) 98t063

(c) 33kmto121km  (d) 30 minutes to 45 minutes

Find the ratio of the following:

(8 30 minutesto 1.5 hours (b) 40cmtol.5m

(c) S5paiseto? 1 (d) 500 ml to 2litres

Inayear, Seemaearns 1,50,000 and saves? 50,000. Find theratio of
(@) Money that Seema earns to the money she saves.

(b) Money that she saves to the money she spends.

Thereare 102 teachersin aschool of 3300 students. Find theratio of the number
of teachers to the number of students.

In acollege, out of 4320 students, 2300 are girls. Find the ratio of
(& Number of girlstothetotal number of students.

(b) Number of boysto the number of girls. m
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(c) Number of boysto thetotal number of students.

11. Out of 1800 studentsinaschool, 750 opted basketball, 800 opted cricket and remaining
opted tabletennis. If astudent can opt only one game, find theratio of

(& Number of studentswho opted basketball to the number of studentswho opted
tabletennis.

(b) Number of studentswho opted cricket to the number of studentsopting basketball.
(¢) Number of studentswho opted basketball to thetotal number of students.

12. Cost of adozen pensis? 180 and cost of 8 ball pensis 56. Find theratio of the cost
of apentothecost of aball pen.

13. Consider the statement: Ratio of breadth and length of ahall is2 : 5. Completethe
following table that shows some possible breadthsand lengths of thehall.

14. Divide 20 pensbetween Sheelaand Sangeetaintheratio of 3: 2.

Breadth of the hall (in metres) 10 40
Length of the hall (in metres) 25 | 50 |

15. Mother wantsto divideZ 36 between her daughters Shreyaand Bhoomikaintheratio
of their ages. If age of Shreyais 15 years and age of
Bhoomikais12 years, find how much Shreyaand Bhoomika

will get.

16. Present age of father is42 years and that of hissonis 14
years. Find theratio of
(8 Present age of father to the present age of son.

(b) Ageof thefather to the age of son, when sonwas 12
yearsold.

(c) Ageof father after 10 yearsto the age of son after 10 years.
(d) Ageof father to the age of sonwhen father was30yearsold.

12.3 Proportion

Consider thissituation :

Raju went to the market to purchase tomatoes. One shopkeeper tells him
that the cost of tomatoesisZ 40 for 5 kg. Another shopkeeper givesthe cost as6
kg for % 42. Now, what should Raju do? Should he purchase tomatoes from the
first shopkeeper or from the second?Will the comparison by taking the difference
help him decide? No. Why not?

Think of some way to help him. Discuss with your friends.

Consider another example.

Bhavika has 28 marbles and Vini has 180 flowers. They want to share
these among themselves. Bhavika gave 14 marblesto Vini and Vini gave 90
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flowersto Bhavika. But Vini wasnot satisfied. ——
She felt that she had given more flowers to

Bhavika than the marbles given by Bhavika |
to her. |

What do you think?IsVini correct? ‘

To solve this problem both went to Vini’s
mother Pooja.

Pooja explained that out of 28 marbles, ———————
Bhavikagave 14 marblesto Vini.

Therefore, ratiois14:28=1: 2.

And out of 180 flowers, Vini had given 90 flowersto Bhavika

Therefore, ratiois90:180=1: 2.

Since both the ratios are the same, so the distribution is fair.

Two friends Ashma and Pankhuri went to market to purchase hair clips.
They purchased 20 hair clipsfor ¥ 30. Ashmagavez 12 and Pankhuri gavez 18.
After they came back home, Ashmaasked Pankhuri to give 10 hair clipsto her.
But Pankhuri said, “sincel have given more money so | should get moreclips.
You should get 8 hair clipsand | should get 12”.

Can you tell who is correct, Ashma or Pankhuri? Why?

Ratio of money given by Ashmato the money given by Pankhuri

=%12:%18=2:3

According to Ashma's suggestion, the ratio of the number of hair clipsfor
Ashmato the number of hair clipsfor Pankhuri =10:10=1:1

According to Pankhuri’s suggestion, the ratio of the number of hair clips
for Ashmato the number of hair clipsfor Pankhuri =8:12=2:3

Now, notice that according to Ashma s distribution, ratio of hair clips and
the ratio of money given by them is not the same. But according to the
Pankhuri’s distribution the two ratios are the same.

Hence, we can say that Pankhuri’s distribution is correct.

Sharing aratio means something!

Consider thefollowing examples:

* Ra purchased 3 pensfor % 15 and Anu purchased 10 pensfor ¥ 50. Whose
pens are more expensive?
Ratio of number of pens purchased by Raj to the number of pens purchased
by Anu=3: 10.
Ratio of their costs=15:50=3:10
Both the ratios 3 : 10 and 15 : 50 are equal. Therefore, the pens were
purchased for the same price by both.
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e Rahim sells 2 kg of apples for ¥ 60 and Roshan sells 4 kg of apples for
% 120. Whose apples are more expensive?
Ratio of theweight of apples=2kg:4kg=1 :2
Ratio of their cost =¥ 60:3120=6:12=1:2
i So, the ratio of weight of apples = ratio of their cost.
“ LW Sinceboththeratiosare equal, hence, we say that they
NS\ arein proportion. They are selling applesat the samerate.
If two ratios are equal, we say that they are in proportion and use the
symbol ‘::” or ‘=" to equatethetwo ratios.

For the first example, we can say 3, 10, 15and 50 arein
proportion which iswrittenas3:10:: 15: 50 and isread as
3isto10as15isto 50 oritiswrittenas3: 10 = 15: 50.

For the second example, we can say 2, 4, 60 and 120 are
in proportion which iswrittenas2:4::60: 120 and isread
as2isto4 as60isto 120. \

L et us consider another example.

A mantravels 35 kmin 2 hours. With the same speed would
hebeableto travel 70 kmin 4 hours?

Now, ratio of the two distances travelled by the man is 35 to
70=1: 2 and theratio of thetime taken to cover thesedistancesis2to4=1:2.

Hence, thetwo ratiosareequal i.e.35: 70=2: 4.

Therefore, we can say that thefour numbers Try These (3
35, 70, 2 and 4 are in proportion. Check whether the given

Hence, wecanwriteitas35:70::2:4and  rgios are equal, i.e. they are

read it as35isto 70 as in proportion.

2isto 4. Hence, he can travel 70 kmin 4 If yes, then writethemin
hours with that speed. the proper form.

Now, consider this example. 1. 1:5and3:15

2. 2:9and 18: 81

3. 15:45and5: 25
4. 4:12and 9: 27

5.310toT15and4to 6

Cost of 2 kg of applesis? 60 and a5 kg
watermelon costs< 15.

Now, ratio of the weight of apples to the
weight of watermelonis2: 5.

And ratio of the cost of apples to the cost
of thewatermelonis60:15=4: 1.

Here, thetworatios2 : 5and 60 : 15 are not equal,

i.ee2:5# 60:15

Therefore, the four quantities 2, 5, 60 and 15 are not in proportion.
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If tworatiosarenot equal, then we say that they arenot in proportion.
I n astatement of proportion, thefour quantitiesinvolved when takenin
order areknown asrespectiveterms. First and fourth termsareknown
asextremeterms. Second and third termsare known asmiddleterms.

For example, in35:70::2: 4;
35, 70, 2, 4 arethefour terms. 35 and 4 arethe extremeterms. 70 and 2 are
the middle terms.

Example 8 : Arethe ratios 259 : 30g and 40 kg : 48 kg in proportion?
25
Solution:259:30g= 30 =5:6

40
40kg: 48kg= 13 =5:6 S0,25:30=40:48.
Therefore, theratios25 g : 30 g and 40 kg : 48 kg arein proportion,
i.e.25:30::40: 48
Themiddletermsinthisare 30, 40 and the extremetermsare 25, 48.

Example 9 : Are 30, 40, 45 and 60 in proportion?

30
Solution : Ratio of 30to 40 = E: 3:4.

. 45
Ratio of 4510 60 = 0 =34
Since, 30 : 40 =45: 60.
Therefore, 30, 40, 45, 60 are in proportion.

Example 10 : Do the ratios 15 cm to 2 m and 10 sec to 3 minutes form a
proportion?

Solution : Ratio of 15cmto2m 15:2 x 100 (1 m =100 cm)
3:40
10: 3 x 60 (1 min = 60 sec)
1:18

Since, 3:40#1: 18, therefore, the given ratios do not form a proportion.

Ratio of 10 sec to 3 min

1. Determineif thefollowing arein proportion.
(@ 15,45,40,120 (b) 33,121,996 (c) 24,28, 36,48
(d) 32,48,70,210 (e) 4,6,8, 12 () 33,44, 75, 100

2. WriteTrue(T) or False(F) against each of thefollowing statements:
(@ 16:24::20:30 (b) 21:6::35:10 (c) 12:18::28:12
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(d) 8:9::24:27 () 52:39::3:4 () 09:0.36::10:4
3. Arethefollowing statementstrue?
(@ 40 persons: 200 persons=3% 15:3 75
(b) 7.5litres: 15litres =5kg: 10kg
(c) 9kg:45kg=%44:320
(d) 32m:64m=6sec: 12sec
(e) 45km:60km=12hours: 15 hours
4. Determineif thefollowing ratiosform aproportion. Also, writethe middleterms
and extreme terms where the ratios form a proportion.

@ 25cm:1mand340:3160 (b) 39litres: 65litresand 6 bottles: 10 bottles
() 2kg:80kg and259g:625g (d) 200ml : 2.5litreand3 4:3 50

12.4 Unitary Method

Consider thefollowing situations:

e Two friends Reshma and Seema went to market to purchase
notebooks. Reshma purchased 2 notebooksfor ¥ 24. What isthe
price of one notebook?

® A scooter requires 2 litresof petrol to cover 80 km. How many
litres of petrol isrequired to cover 1 km?

These are examples of thekind of situationsthat weface
inour daily life. How would you solve these?
Reconsider the first example: Cost of 2 notebooks is

3 24,

Therefore, cost of 1 notebook =324 2=%12.

Now, if you were asked to find cost of 5 such notebooks. It would be

=% 12x5= %60

Reconsider the second example: We want to know how many litres are
needed to travel 1 km.

For 80 km, petrol needed = 2 litres.

2 1
Therefore, to travel 1 km, petrol needed = 3040 litres.

Now, if you are asked to find how many litres of petrol are required to cover
120 km?

Then petrol needed = 4iox120 litres = 3 litres.

The method in which first we find the value of one unit and then the
value of required number of unitsisknown as Unitary Method.
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Try These O
1. Preparefive similar problems and ask your friends to solve them.
2. Read thetable and fill in the boxes.

Time Distancetravelled by Karan | Distancetravelled by Kriti

2 hours 8 km 6 km
1 hour 4 km |:|
We see that,

Distance travelled by Karan in 2 hours = 8 km

8
Distance travelled by Karanin 1 hour = 5 km=4km

Therefore, distance travelled by Karanin 4 hours =4 x 4 = 16 km
Similarly, to find the distance travelled by Kriti in 4 hours, first find the
distance travelled by her in 1 hour.

Example 11 : If the cost of 6 cansof juiceis 210, then what will be the cost
of 4 cans of juice?

Solution : Cost of 6 cans of juice =% 210

210
Therefore, cost of one can of juice = o ° T35

Therefore, cost of 4 cansof juice =% 35 x 4 =% 140.
Thus, cost of 4 cans of juiceisZ 140.

Example 12 : A motorbike travels 220 km in 5 litres of petrol. How much
distance will it cover in 1.5 litres of petrol?

Solution : In5litresof petrol, motorbike can travel 220 km.

220
Therefore, in 1 litre of petrol, motor bike travels = e km

220
Therefore, in 1.5 litres, motorbike travels = —~ x1.5 km

220 15
= TXE km = 66 km.

Thus, the motorbike can travel 66 km in 1.5 litres of petrol.

Example 13 : If the cost of adozen soapsis 153.60, what will be the cost of
15 such soaps?

Solution : We know that 1 dozen =12
Since, cost of 12 soaps = ¥ 153.60

257
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153.60
Therefore, cost of 1 soap = I - %12.80
Therefore, cost of 15 soaps =% 12.80 x 15 =% 192

Thus, cost of 15 soapsisI 192.
Example 14 : Cost of 105 envelopes is¥ 35. How many envelopes can be

purchased for ¥ 10?
Solution : InZ 35, the number of envelopesthat can be purchased = 105
105
Therefore, in% 1, number of envelopesthat can be purchased = 35

Therefore, in 10, the number of envelopesthat can be

105
purchased = 35 X 10=30

Thus, 30 envel opes can be purchased for % 10.

) 1
Example15: A car travels90 kmin 25 hours.

(&) How much timeisrequired to cover 30 km with the same speed?
(b) Find the distance covered in 2 hours with the same speed.

Solution : (a) Inthiscase, timeisunknown and distanceisknown. Therefore,
we proceed asfollows:

1 5 5 . )
25 hours = 5 hours = 5 x 60 minutes = 150 minutes.

90 kmiscovered in 150 minutes

150 .
Therefore, 1 km can be covered in 90 minutes

150
Therefore, 30 km can be covered in 90 x 30 minutesi.e. 50 minutes

Thus, 30 km can be covered in 50 minutes.

(b) In this case, distance is unknown and time is known. Therefore, we
proceed as follows :

R

1 5
Distance coveredin 25 hours (i.e. 5 hours) = 90 km

5 2
Therefore, distance covered in 1 hour = 90 5 km =90 x 3 36 km

Therefore, distance covered in 2 hours= 36 x 2 = 72 km.
Thus, in 2 hours, distance covered is 72 km.
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EXERCISE12.3

1. If thecost of 7 m of clothisT 294, find the cost of 5 m of cloth.
2. Ektaearns¥ 1500in 10 days. How much will sheearnin 30 days?

3. If it hasrained 276 mm in the last 3 days, how many cm of rain will fall in one
full week (7 days)? Assume that the rain continues to fall at the samerate.

4. Cost of 5kg of wheat is% 30.50.
(@) What will be the cost of 8 kg of wheat?
(b) What quantity of wheat can be purchasedinX 617?

5. The temperature dropped 15 degree celsius in the last 30 days. If the rate of
temperature drop remains the same, how many degrees will the temperature
drop in the next ten days?

6. Shainapays 7500 asrent for 3 months. How much doesshe hasto pay for awhole
year, if therent per month remainssame?

7. Cost of 4 dozens bananas is ¥ 60. How many bananas can be purchased for
% 12.50?

8. Theweight of 72 booksis 9 kg. What is the weight of 40 such books?

9. A truck requires 108 litres of diesel for covering a distance of 594 km. How
much diesel will be required by the truck to cover a distance of 1650 km?

10. Raju purchases 10 pensfor X 150 and Manish buys 7 pensfor ¥ 84. Can you say
who got the pens cheaper?

11. Anish made 42 runsin 6 overs and Anup made 63 runsin 7 overs. Who made
more runs per over?

What have we discussed?

1. For comparing quantities of the same type, we commonly use the method of
taking difference between the quantities.

2. In many situations, a more meaningful comparison between quantities is made
by using division, i.e. by seeing how many times one quantity is to the other
quantity. This method is known as comparison by ratio.

For example, Isha’'s weight is 25 kg and her father’s weight is 75 kg. We
say that Isha sfather’sweight and Ishasweight areintheratio 3: 1.

3. For comparison by ratio, thetwo quantitiesmust bein the sameunit. If they arenot,
they should be expressed inthe same unit beforetheratio istaken.

4. Thesameratio may occur indifferent Stuations.

5. Notethat theratio 3: 2isdifferent from 2: 3. Thus, theorder inwhich quantitiesare
takento expresstheir ratioisimportant.
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10.

10
A ratio may betreated asafraction, thustheratio 10 : 3 may betreated as 3

Tworatiosareequivaent, if thefractionscorresponding tothem areequivaent. Thus,
3:2isequivalentto6:4or12:8.

50
A ratiocanbeexpressedinitslowest form. For example, ratio50: 15istreatedas T— 15

50 10
|n|tslowestformE-§ Hence, thelowest formof theratio50: 15is10: 3.

Four quantitiesare said to bein proportion, if theratio of thefirst and the second
guantitiesisequal to theratio of thethird and the fourth quantities. Thus, 3, 10,

3 _

10 50
3:10:: 15:50, itisread as3isto 10 as 15isto 50. In the above proportion, 3 and
50 arethe extreme terms and 10 and 15 arethe middle terms.

Theorder of termsinthe proportionisimportant. 3, 10, 15and 50 arein proportion,

15, 50 are in proportion, since —— We indicate the proportion by

3 50
but 3, 10, 50 and 15 are not, since 0 isnotequal to —— 15

Themethod in which wefirst find the value of one unit and then the value of the
required number of unitsisknown asthe unitary method. Suppose the cost of 6
cansist 210. Tofind the cost of 4 cans, using the unitary method, wefirst find the

210
cost of 1 can. Itis? o O % 35. From this, we find the price of 4 cansas¥ 35 x

4 or T 140.



