6 Comparing Quantities

/We'll cover the following key points: h
- Ratio - Conversion of percentage
- Proportion - Profit and loss
- Unitary method - Simple interest
- Introduction to percentage
- J

Do you Remember fundamental concept in previous class.
In class 5th we learnt
- Introduction to Profit and Loss

- Finding Profit and Loss Percent

Learning Outcomes

By the end of this chapter, students will be able to:

Hi, I’'m EeeBee

Still curious?
Talk to me by
scanning
the QR code.

Define and identify ratios and understand their relationship to fractions, expressing one
quantity as aratioto another.

Simplify ratios by reducing them to their lowest terms, using the greatest common divisor
(GCD).

Represent ratios in different forms, including as fractions, decimals, and percentages, and
convert between these forms.

Understand and apply the concept of proportion, explaining how two ratios are equal and
solving problems involving proportions.

Solve problems using the cross-multiplication method to find unknown values in proportion
statements.

Use ratios and proportions in real-life contexts, such as in recipes, scale models, and financial
problems.

Compare and solve word problems involving direct and inverse proportions, understanding
theirapplicationsin everyday situations.
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Introduction

& Yes, exactly! A ratio is a way to compare two or [
more quantities.

What exactly is a ratio? I've heard it's
. something to do with comparing numbers.

¥ Great question! A proportion is an

o33 IIIIII
3

--2 [0

_# equation that shows two ratiosare equal. &

= Oh, so it's like comparing two
thlngs' What about proportion? [§
How is that d1fferent?

e

=

—e Ratlo —

We have learnt how to compare two quantities and we have used the symbols like >, < or = to
compare them. e.g.,50g>40g,5m <10 m, 7 sec =7 sec etc. These comparisons were based on
differences. Let us now start comparing quantities by division.

When we compare two quantities of the same kind (with respect to magnitude) by division,
we say that we have formed a ratio of the two quantities.

For example, the ratio of 250 g to 5 kg can be obtained by expressing them in the same unit
[i.e., converting 5kginto 5000 g.]

W,

250 g cake 5 kg cake
1
(i) 15t cake is 20 th part of 274 cake.

(i1) 24 cake is 20 times of 15t cake.
250g 1
5000g 20
Usually, the symbol (:) is used to express ratio. Therefore, the above ratio is written as 1 : 20
andreadas'listo 20",

Thus, the ratio =

Similarly, the ratio between the two numbers, say 50 and 75is 50: 75 or 2: 3.
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Usually aratio is expressed in the simplest form.

The two quantities in a ratio are called the terms of the ratio. The first term is called the

antecedent, whereas the second term is called the consequent.

The order of the terms in a ratio is important. The-ratio 2 : 3 is different from the ratio 3 : 2,

3 3
because the ratio 2: 3 means 2 and 3:2 means " Obviously % isnotequal to "

Example1:

Solution:

Example?2:

Solution:

Example 3:

Solution:

Find the ratio o? the following:
(i) 48to84 (if) 200gto4kg
(i) Theratioof48to84=48:84=4:7
[Dividing the first and second terms by their HCF = 12]
(ii) Theratioof200gto4kg=200g :4kg
=2j§ﬁg46§ﬁg [ 1kg=1000g —=4kg=4000g]
=1:20
Your father's height is double of your younger sister's height. Find the ratio of

your younger sister's height to father's height.

Letyounger sister's height be x units.

Then, father's height = 2x. "

Thus, ratio of younger sister's height to father's height = g = % =1:2
Out of the 720 students in a school, 280 are boys and the remaining are girls.
Find the ratio of the number of :

(i) boysto thatof girls. (ii)  boystothe total number of students.
(iii) total students to that of girls.

The total number of students = 720

The number of boys = 280

The number of girls =720 - 280 =440

(i) Theratio of the number of boysto the number of girls = il
. 440
280 = 40 7
Weget, ———— = —=7:11
440 + 40 11

Thus, the ratio of the number of boys to that of the girlsis 7: 11.

oy



(ii) Similarly, the ratio of the number of boys to the total number of students

280 _ 7 i
5720 18
(iii) The ratio of the total number of students to the number of girls.
18
= 229 = § =18:11
440 11

11

Dividing a Given Number in the Given Ratio

’ ‘Wo'c/(in.g ﬁlleb ____________________________________ ~

:' Step 1: Obtain the given number. Letitbe'a’. ‘
\ Step 2:: Obtain the ratio in which the number is to be divided. Let the ratiobe a, : a;
\Step 3: Find the sum of the terms of the ratioi.e., a; + a..

! Step 4: Use the following formula to obtain the two parts:

-~ —_

First part= xa, Second part=——2—xa
a +a, a +a, m
Example 4: DlVlde 108 in two partS in the ratio4:5. Similar procedure can
Solution: Thesum ofthetermsoftheratio= 4+5=9 be used to divide a
4 b number in more than
Thefirstpart = —/9/ X JB8 =4 x12=48 two parts in the given
1 .
ratio.
The second part = % % Jﬂglz =5xX12=860
1
Hence, the two parts are 48 and 60 respectively.
Comparison of Ratios
= Working cRules Bttt .
‘ \
| We can compare the given ratios by following the steps given below: 3

\ Step 1: Obtain the given ratios.
\Step 2: Express each ratio in the form of a fraction in the simplest form. .
/Step 3: Find the L.C.M of the denominators of the fractions obtained in Step 2.

|' Step4: Obtain the first fraction and its denominator. Divide the L.C.M. obtained in Step |
\ 3 by the denominator to geta number x (say). )/

—_ . e - e e e e e e e e e e e e e e e e e e - ——————

-
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| Now, multiply the numerator and denominator of the fraction by x. Apply the

\ same procedure to the other fractions. Now, the denominators of all the |

’l fractions will be the same. ‘\

/Step5: Compare the numerators of the fractions obtained in Step 4. The fraction |
\ having the larger numerator will be larger than the other. /

- _——-_—

Example5: Compare the tworatios5:12and 3:8.

Solution: Wehave,5:12 = % and 3:8 = g

Since L.C.M. of 12 and 8 is 24, we get
5 5x2 10

3
— = = —and — = —
12 12x2 24 8 8x3 24

10 9 5
Since10>9,weget — > — i.e, —
24 24 12

3x3 9

> % ie,5:12>3:8

——e Proportion «—

When two ratios are equal, then their terms are said to be in m
proportion. a:b=c:disalso

For example,2:3and 8:12 areequaland hence 2,3,8and 12arein | writtenasa:b::c:d
. a c
proportion. or simply E =_

In general, the four quantities a, b, ¢, and d are said to be in

proportion, if a : b = ¢ : d. The numbers a, b, ¢, and d are

tively called the first term, d term, third t d -
respectively called the first term, second term, third term an e /t)\i/\

17
fourth term. 1 l

Now considering the following picture, we have:

Actual height of tree  Height of tree in photograph ‘
Actual height of house Height of house in photograph g M
= - Photograph

In a proportion, the first and fourth terms are called the extreme terms or extremes, whereas

the second the third terms are called the middle terms or means.
Ina proportion, we have the following:

The product of the extremes = The product of the means

@



Forexample,ifa:b=c:d,thenad=bc.
Conversely, ifad = bc, then a, b, cand d are in proportion.

Example6: Are40,30, 60,45 in proportion ?

4
Solution: Wehave, 40:30 = ﬂ - é and 60 : 45 = KO - %

34 3 A5

Clearly,40:30=60:45

Hence 40, 30, 60,45 are in proportion.

Example7: The first, third and fourth terms of a proportion are 12, 8 and 14, respectively.
Find the second term.

Solution:  Letthesecondtermbe x.
Then, 12, x, 8, 14 are in proportion.
We know that, product of the extreme terms = product of the mean terms

1.e., 12x14 = xx8 or 168=8x 9
or 8x =168 or Bx _ 168
£ £

Hence, the second term of the proportion is 21.
Example8: Ifa:b=5:7,thenfind thevalueof (3a+5b):(5a-2b)

(i) 45:7 (ii) 35:9 (i) 50: 11 (iv)32:5

oy =21

Solution:  Given, & _ 2 _ k (let)
b
= a=5kandb="7k

3a+5b 3x5k+5x7k 15k +35k 50k

5a-2b 5x5k-2x7k 25k-14k 11k
Continued Proportional and Mean Proportional

*. (3a+5b):(5a-2b)= =50:11

Three numbers a, b, c are said to be in continued proportion, if a, b, b, ¢ are in proportion.
Also, if a, b, c are in continued proportion, then a, b, b, c are in proportioni.e.,a:b::b:cora:
b="b:c.Ifa, b, care in continued proportion, then b is called the mean proportional between
aand c. Also,wehavea:b="b:c.
Now, the product of extreme terms = the product of mean terms.

ie., axc=bxb = ac=b*orb’*=ac

Clearly, if bis the mean proportional between a and ¢, then b* = ac.

@



Example9: If3,x,12arein continued proportion, then find the value of x.
Solution:  Since 3, x, 12 are in continued proportion, 3, x, x, 12 are in proportion.
So, the product of extreme terms = the product of mean terms.
ie., 312 = xxx or 36 =x
or X =6 or  x =6.
Hence, the value of x is 6.
Example 10 : Find the mean proportional between 9 and 25.
Solution:  Letxbethe mean proportional between 9 and 25.
Then,x*=9x25 or x*=225o0rx’>=(15)>
or xxx=15x15 or x=15

Hence, the mean proportional between 9 and 25is 15.

1. Which of the followingis/are in proportion ?

(i) 8,16,6,12 (ii) 6,2,4,3 (iii) 150, 250,200, 300
2. Find xin the following proportions:
(i) x:6=55:11 (ii) 18:x=27:3 (iii)7:14=15:x

3. Comparetheratios,7:6and4:9.
4. Find theratio of the following:

(i) 3.2 metresto 56 metres (i) 10 metresto25cm  (iii) 25 paise to 60
(iv) 10 litres to 0.25 litres (v) 36minutesto2hours (vi)250mlto2!

5. Whichratioislargerin the following pairs ?
(i) 3:40r9:16 (i) 15:160r24:25 (iii)4:70r5:8
(iv)9:200r8:13 (v) 1:20r13:27

6. Sunita works in a factory and earns 3955 per month. She saves I185 per month from
her earnings. Find the ratio of :

(i) hersavingstoherincome  (ii) herincome toher expenditure.

(iii) her savings to her expenditure.

@



7. Sumitearned 340000 and paid ¥5000 as income tax. Find the ratio of:
(i) income tax toincome. (ii)) income toincome tax.

8. Boysandgirlsinaschoolarein theratio 7:4. Ifthe total strength of the school is 550, find
the number of boys and girls.

9. Divide Y1250 between Aman and Amitin theratio2: 3.
10. Thesidesofatriangleareintheratiol:2:3.Ifthe perimeteris 36 cm, find its sides.

HOTS (Higher Order Thinking Skills)

1. 72 persons are working in an office. Out of them, if 28 are men and the remaining are

women, find the ratio of the number of :
(i) men to that of women. (i) men to the total number of persons.
(iii) total number of persons to that of women.

2. Theratio of thelength of a school ground to its width is 5 : 2. Find its length, if the width
is40 metres.

—e Unitary Method «—

The unitary method is one of the most important principles in arithmetic which allows us to
find the value associated to individual object and then to determine the value of a group of
objects.

For example : If the costof 1 dozen booksis 720, then determine the cost of 10 books.

This problem is solved in two parts. First, find out the cost of one book from the given
information by division.

i.e.,, thecostof12books = 3720
or the costof 1 book = 3720+12=360

In the second part of the problem, we have to find the cost of required number of books (i.e.
10 books) by multiplication.

ie., the costof 1 book = 60
.. thecostof 10books =10x360= 600

Thus, the cost of 10 booksis T600.

Take a Task Watch Remedial
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For solving a problem using unitary method:

———————————————————————————————————————— \

1

to be found comes at the end of the sentence.

|

|

|

|

\‘ NOTE: Costof1article=
|
|

|

Step2: Determine the quantity corresponding to one unit.

\
I Step 1: Express the given data in a mathematical sentence such that the quantity which is!

\Step 3: Lastly, calculate the quantity corresponding to the required number of units. )

——_

Example11:

Solution:

Example 12:

Solution:

_— e e e e —— o = = = —— — ——— —

A worker earns 1625 in 10 days. What is hisincome isin 18 days?
Earningin 10 days =1625

Earningin 1 day=31625+10= X162.50

The earningin 18 days = 18 xX162.50 =32925

Thus, the income of the worker in 18 days is 32925.

Less number of days less earning.

More number of days more earning.

Anaeroplane flies 4000 km in 5 hours. How far does it travel in 3 hours?
Distance travelled in 5 hours =4000 km

Distance travelled in 1 hour = &500 km=800km  [-- Less the time less the

dist d
The distance travelled in 3 hours = (800 x 3) km =2400 km istance covered]

Thus, the aeroplane travels 2400 km in 3 hours.

1. A train journey of 90 km costs ¥315. How much will be the cost for the journey of

120 km?

2. Ifthesales tax on a purchase worth X80 is I5.60, what will be the sales tax on a purchase
worth3I1507?

3. Theweightof72booksis9kg.
(i) Whatistheweight of 80 suchbooks?  (ii) How manysuchbooksweigh 6 kg?

@



4., A cartravels 165kmin 3 hours.
(i) How much time will it take to travel 440 km ?

(ii) How farwillittravelin 6 % hours?

5. 'Theprice of 3 metres of cloth isX79.50. Find the price of 15 metres of such cloth.
6. Atrainrunsataspeed of 40 km/h. How manykilometres doesitrunin 7 hours?

7. 'The yield of wheat from 6 hectares land is 280 quintals. Find the number of hectares
required for ayield of 225 quintals.

8. Fifteen cards cost 32.25. What will be the cost of 36 such cards? How many such cards
can we buyinI45?

—e Introduction to Percentage «—

A fraction with its denominator as 100 is called a percent.

Percent is an abbreviation of the Latin phrase per centum, meaning per hundred or
hundredths.

For convenience, the symbol ‘%’ is used for percent and it indicates multiplication with g

18
For example, 100" 18 hundredths =18 per hundred
:18><L:18percentage =18%
100
. 18 canalsobe expressed as 18:100.
100

Now, we can say that a percentage is simply a ratio of two terms in @

which the second termis arranged to be 100. : .
Watch Remedial

30% is equivalent to the ratio 30 : 100.

30 3

Also,30% ivalent to the fraction —— or —.
s0,30% is equivalent to the fraction /0T o

——e Conversion of Percentage «—

There are various conversions of percentage. Let us consider the following cases to know how
afraction is converted into a percentage.

@
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Casel: Inthefollowingfigure,

2

Eth partisshadedi.e., % x T0Q°°% = 40% part is shaded.

Also, %th partisunshadedi.e., - x 1902°% = 60% part is unshaded.
5

We can also say that out of 100 % region, if 40 % region is shaded, then 100 % - 40 %
=60 % is unshaded.

Casell: Countthe number of ballsin each colour category as shown in the following.

Yellow balls Blue balls Red balls

Counting the no. of balls, we can prepare the following table.

Colour | No.ofBalls Rate Fraction Percentage

1. Yellow 2 2per 10 »! l:lxﬂzﬂzzo%
10 5 5 5 20 100

1
2.Blue 3 3perl10 £l i:ix—ozﬂz.%o%
10 10 10 10 100

3.Red 5 5per10 21 l=l><@=ﬂ=50%

10 2 2 2 50 100

In the two cases, we have seen that how numbers in the fractional form are converted into the

numbers in the percentage form.

Now, let us consider a comparative study using the conversion of percentage. Mohan has got
66 marks out of 75 in Maths. Gita has got 45 out of 50 marks in Maths. Whose result is better ?

Let us find out the result by calculating the percentage of each of them.

/6/622
4
% marks of Mohan = X }66 % =88%

75

4
% marks of Gita = 3 X }662% =90%

50,

@



Clearly, Gita has got more percentage of marks than Mohan, although her total marks
obtained (45) isless than Mohan's marks (66) in Maths. Hence, the result of Gita is better than
that of Mohan.
Therefore, it is easier to compare the two quantities using the concept of percentage.
Now, let us discuss some types of conversions of percentage as follows:

(i) Convertinga Fraction into a Percentage.

----------------------------------------

|I Step 1: Obtain the fraction. Letitbe \

|

\ Step2: Multiply the fraction by 100 and put the percent sign '%' to obtain the required
‘, percentage. (

|
|
|
|
|
|

a
| For example, the percentage of b

N

Example 13 : Express each of the following fractions as percent :

(i) 4 (i) 51

5 4
Solution: (i) 4_[ 4 2 or — 200 (if) 5l:£: Ex 2 log = 5259
5_[5x}@6 9% = 80% riaria 160 |% 6

(ii) Convertinga Ratio into a Percentage.

————————————————————————————————————————

| Step1: Obtain theratio,say,a:b.

|

|

\ : M : a !
1Step2: Convert the given ratio into the fraction, saya:b=—. :
| |

/Step 3: Multiply the fraction obtained in Step 2 by 100 and put the percent, sign ‘%" \

e R R R R R R R R R R R R R R R O R R R R R R R R R R R R 2= ==

Example 14: Express the followingas percent:

(i) 6:5 (ii) 30:80

Solution: (i) 6:5= g :[Ex}ﬁ(fzo)% =120%

4

(ii) 30:80=£: ﬂ><1oo % =37.5%
80 | 80

@



(#ii) Convertinga Decimal into a Percentage.

. W o'c/(ing CRules TS T

’ Step 1: Obtain the number in decimal form. \

' ' Step2: Convert it into a fraction by removing the decimal point. In order to remove the l

i decimal, divide by 10 or 100 or 1000 according to the number of digits on the rlght :
side of the decimal point.

I
IStep3: Multiply the converted fraction by 100 and put ‘%' sign to obtain the requlred\
. percentage.

~ - = _— e e e e o e e e = = = = — ——— ——

Example 15: Express each of the following as percent:

(i) 0.037 (ii) 0.002

<100 % =0 = 3.7%
1000 klopd 96}0 ’ \

Solution: (i) 0.037 =

2
i) 0.002 = 100 |%=—% =0.2%
(#) 1000 LlOJ)(fX MJ q ’

(iv) Convertinga Percentageinto a Fraction oraDecimal.

s Wo'c/(ing Rules R .

\
| Step 1: Obtain the number in percentage form.
\

. : . " 1. !
,Step 2: Change the percentinto a fraction or adecimal just by writing —in place of %.

Example 16: Expresseach of the following percents as fractions in the simplest form:
1
(i) 115% (i) 12=%

23
Solution: (i) 115%=115x L _J/l’g —23—1 a

60, 20 20
1
25 24 111

==

100 2x100, 2 4 8

Example 17: Expressthe following percents as the decimal fractions:

(i) 25.5% (7)) 15%

@

1
N 12—9% =
(i) >



Solution: (l) 25.5%=25.5XL=E=0.255 (Zl) 15%=15XL=1—5=0.15
100 100 100 100
(v) Findingthe Percentage of a Number.
In day-to-day life, we come across various situations where finding the percentage of
numbers is needed.

Let us follow the Working Rules given below to find the percentage of a number.

b5/ ‘Wotking Rules R N

| Step1: Obtain the given number, say x.

|

\\ Step 2: Obtain the required percent, say P %.

'\Step3: Multiply x by Pand divide the product P x x by 100 to obtain the required

] P%ofxi.e.,P%ofx=i X X.
N 100 -

i R S . e  iad

Example 18: Find each of the following:
(i) 30% of 180 (ii) 75% of 400

75
Solution: (i) 30% of I180=X (ﬁ X 18}ij =354 (ii) 75% of 400 = (—x 4}kafj =300
100 100

1. Expresseach of the following fractions as the percent :
L1 Ly 2 N .3 3 . 53 .\ D
i) = ii) — iif) — iv) — V) — vi) — vii) —
()5 ()3 ()8 ()4 ()8 ()100 ()7
2. Express each of the following ratios as the percent:
(1)60:80 (ii)2:25 (iii)4:5 (iv)2:3 (v)1:5 (vi)11:125
3. Express each of the following decimals as the percent :

(i)0.54 (i) 1.545 (iii)9.18  (iv)0.004  (v)0.24 (vi)0.02  (vii)0.275
4. Expresseach of the following as whole numbers or mixed numbers:

(1) 136% (i1) 250% (iii) 300%
5. Expresseach of the following percents as fractions in the simplest form:
(1) 28% (if) 52% (i) 0.4% (iv) 62 %
6. Expresseach of the followingasadecimal: )
(1) 65% (i) 12% (iii) 7.4% (iv) 0.1%

@



7. Find each of the following:

() 5% of T1400 (i1) 7% of T7150 (iii) 40% of 400 kg
8. Find the quantities:

(1) 20% of 15.125litres (i) 16% of 25 litres (iif) 4%% of 1800

———e Profit and Loss «—

In our day-to-day routine, we buy various articles from shops. The shopkeepers purchase
these articles either from the wholesalers or directly from the manufacturers by paying a
certain price. Generally, the shopkeepers sell these articles at different prices. Various terms
related to these prices are involved such as cost price, selling price, profit, loss, etc.

Cost Price : The price at which an article is purchased is called the cost price and is
abbreviated as CP.

priceand is abbreviated as S P.
Profit : If the difference between the selling price and the cost price is

positive, then the difference is called the profit.

Profit = Selling Price — Cost Price @

Loss : If the difference between the selling price and cost price is

Vatlch kemedi
negative, then the difference is called loss.

Loss = Cost Price - Selling Price

Usually a merchant has to spend some money on freight, labour or maintenance of the
purchased articles. These extra expenditures are called overheads. Since overheads are an
essential part of cost price.

Cost price = (payment made while purchasing the articles) + overhead charges.

Generally, the profit or loss is expressed as profit % or loss %. It is to be kept in mind that the
profit % or loss % is calculated on the cost price.

Profit Loss
i.e., Profit % ="cp x100 and Loss % =—cp x100
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Example 19:

Solution:

So,

If the profit made on a packet of tea is T4 and the cost price of the packet is 20,

then how much is the profit percentage ?
Itis given that, CP = 320 and profit= 4.
Profit

Profit% = ———x 100 CP
CP

:[ixw@5j%=20%

2q

Hence, the required profit percentage is 20%.

Example20:

Solution:

Example21:

Solution:

A man sells his scooter for 318000 making a profit of 20%.

How much did the scooter cost him?
Let the cost price of the scooter be X100.

Then, profit = 320 [Since profit=20% given]
Now, SP = CP + Profit =100 +320 =120

Now, ifthe SPis3120, then CP = 100.
100
Ifthe SP is T18000, then CP = % [—x 18600 150) ~%15,000

120

Hence, the cost of the scooter isX15,000.

Find the unknown values from the following:
(i) CP=3500,SP=3600, Profit/Loss="?
(i) CP =2, SP =%2390, Profit =%120.50
(i) Wehave, CP=3500, SP =3600
Clearly, SP > CP.
So, there will be profit given by
Profit = SP - CP =3(600 - 500) =100
(i) Itis given that SP = 2390 and Profit =3120.50.
We know that Profit = SP - CP

ie., CP = SP-Profit=32390-3120.50
= 3(2390-120.50) =3%2269.50
Hence, CP = %2269.50

@



Example22: Nehabought 1600 bananas at33.75 a dozen. She sold 900 of them at 2 for X1 and
theremainingat5 for32. Find her gain orloss percent.

Solution: Costof1dozen (i.e. 12) bananas =33.75

3 75 ? %125 i /1/6/4

Costof 1600 bananas=X% ( =3 500
12 Yy

1600) =

Thus, CP of 1600 bananas =3500.
Now, the selling price (SP) of 900 bananas at the rate of 2 for X1
=% 9‘2)—0 = %450
The selling price of the remaining i.e. 1600 — 900 = 700 bananas at the rate

of 5 for T2= ?L 2 760" 0)_?280

SP of 1600 bananas = %(450 +280) = I730.
Now, CP of 1600 bananas = I500 and SP of 1600 bananas =3730.
Clearly, SP > CP. So, there isa gain given by
Gain=SP - CP = %(730-500) = 3230

Gain 230
Hence, gain percent = x100 x1 lf kf =46%
gampecen= (G100 {W J

Hence, the required gain percent is 46%.

1. Avendor bought oranges at 326 per dozen and sold them at 5 for X13. Find his gain

percent.

2. Nareshbought4 dozen pencilsat310.80 a dozen and sold them for 80 paise each. His
loss percent is

G) 19, (i) o (iif) 100, (iv) 10%
3 100

3. Somevaluesare givenin the following. Find the unknown values:
(i) CP= X1200,SP=X1350, Profit/Loss="?
(ii) CP=2,SP=X%1254,Loss =332
(iii)) CP =X72,SP =?Loss =%15.60
4. Ravinder purchased a house for 345200 and spent 32800 on its repairs. He had to sell it
forI46800. Find hisloss and loss percent.

@



5. Riyabought 100 eggs for I50. Out of these, 4 eggs were found to be broken and he sold
the remaining eggs at the rate of ¥8.50 per dozen. Find his gain or loss percent.

6. Shivam bought an article for 1215 and spent 35 on its transportation. At what price
should he sell the article to have a gain of 16% ?

7. A farmer sells his product at a loss of 8%. If his SP is X27600, what is his actual loss?
Whatis his cost price ?

8. Ishitasold abook worth X200 ata profit of 20% to Rohan. Rohan sells it ataloss of 10% to
Rishi. What did Rishi pay for his book ?

HOTS (Higher Order Thinking Skills)

Critical Thinking

1. Thecostprice of 8 booksis equal to the selling price of 6 books. Find the gain percent.
2. Agrocerbuyseggsat 10 for I8 and sells at 8 forX10. Find his gain or loss percent.

——e Simple Interest «—

Whenever we borrow money from some lending sources such as banks or financial
institutions etc., we have to pay some extra money for the service oflending. This extra money
depends on the sum we want to borrow and the period of time for which we wish to borrow it.
This extra money is called the interest. It is usually a percentage of the borrowed money;,
which is called principal.

On the other hand, when we deposit money in a bank for safe keeping, we earn interest.
Interest is calculated according to an agreement which specifies the rate of interest. Generally
the rate of interest is taken as "percent per annum" which means "perX100 per year."

For example,arate of'10% per annum' means10 on<100 for 1 year.
When interest is calculated simply on the original principal, it is known as simple interest.

When the interest for a specific period is added to the principal, then the sum is called the

amount.

Now, we have the following :

(i) [Amount = Principal + Interest

P xRxT Take a Task Watch Remedial
(77)|Simple Interest (S.1.) =
100
where P =Principal, R =Rate percent per annum, T = Time
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Example23:

Solution:

Example 24:

Solution:

Example25:

Solution:

A sum of X800 is lent for one year at the rate of 18%
per annum. Find the interest.

Here, we have : principal (P) =%800, rate (R) = 18% per annum, time (T) =1 year
Now, interest on 100 for 1 year =318

InterestonX1 for 1 year= ¥ .
100

Interest onI800 for 1 year = ?L ,06 X 890/) 3144.

Hence, therequired interestis J144. i

Anita borrowed 400 from her friend at the rate of 12% per annum for 2 5 years.

Find the interestand amount paid by her.

It is given that principal (P) = 400, rate of interest (R) = 12% and time (T)
1 5

=) years= — years.
5 Y > Y

Now, interest rate = 12% per annum

ie., interest on100 for 1 year = 12
6
interest on X100 for éyears =3 Y x5 — 330
2 z
Then, interest on<1 for > years = T 30
2 100
5
Hence, intereston 3400 for 5 years =% L % 4 ,OO/ ) 3120
Thus, interest paid = X120.
Now, amount to be paid = principal + interest

=400 +3120=3520
Thus, interestand amount paid by Anita were 3120 and 3520 respectively.

A moneylender wants lth of the amount loaned every year as interest. What

5
will be the rate of interest, if a farmer borrows I5000 for 1 year from the
moneylender? What is the amount that he has to pay back altogether?

1
The moneylender wants e th oftheamountloaned everyyear as interest.

So, if the moneylender givesaloan of X100,

@



then interest after one year = ¥ [% % J/@O/ ZO) = 320

Thus, the rate of interest = 20% per annum.
Now, intereston X100 for oneyear = 20.

InterestonX1foroneyear = ¥ <l
100

Interest on Y5000 for one year = ¥ ) x50 00 ] = 1000

100

Amounttobe paid = principal + interest
= 35000 +31000=36000
Hence, the farmer has to pay backI6000 altogether to the moneylender.

Exercise 6.5

Ramesh borrowed 7,000 from a bank for 1 year at the rate of 10% per annum. Find the
interest to be paid after one year.

Find the interest on Y500 for a period of 4 years at the rate of 8% per annum. Also, find
theamount to be paid at the end of the period.

Find the interest on 25,000 for a period of 4 years at the rate of 9% per annum. Also, find
the amount to be paid at the end of the period.

Ravi borrowed 2000 at 2% per annum and Y1000 at 5% per annum. He cleared his debt
after 2 year's by giving ¥2800 and a watch. What is the cost of the watch ?

A farmer borrowed 32400 at an interest of 12% per annum. At the end of 2— years, he
cleared hisaccount by paying 31200 and a cow. Find the cost of the cow.

Shikha deposited Y2000 in a bank which pays 6% simple interest. She withdrew Y700 at
the end of the first year. What will be her balance after 3 years ?

What principal will amount to 320800 in 2 years at the simple interest of 2% per annum ?

Chapter-end Exercige

Tick (v') the correct option
1. If x:5=24:40, then the value of x is

(a)3 () w12 BICK: ()@ 2 ()

2. 16 men canreap a field in 30 days. In how many days will 20 men reap the same field ?

(a) 18 days () (b 20days (] (o) 153idays ()@ 24days [ )

@
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3. On selling a book for Y48, a shopkeeper loses 20%. In order to gain 20%, what would
be the selling price ?

(a)%50 () ) %70 () (c) %68 ()@ %72 ()

4. The simple interest on Y5000 for 6 months at 4% per annum is
(@)Z110 () ) %120 () (o %100 ()@ 10580 [ )

B. True/False: Knowledge Application
1. Theratioof0.15kgto 180gis5:6.

2. If the weight of 10 mathematics books is 5 kg, then the weight of such 14
bookswill be 7 kg.

3. The percent of 36 minutesin 1 dayis 2.5%.

4. Ratio canbe expressed asa fraction or asa percentage.

5. Thelength and breadth of a strip are 2 m and 25 cm respectively. The ratio of
breadth tolengthis11:8.

JUU L

C. Answer thefollowing questions:
1. Threeferryloadsare needed to carry 150 people across a river. How many people will
be carried by 4 ferryloads ? ‘ ( Cust e path
2. Express each of the following ratios as the percents: EUN FohAn
(i)36:75  (i)7:5  (§ii)2:5 (iv)12:25 A [ g, -
3. Expresseach of the following decimals as the percent: m : ?‘;E

(i)5.575  (ii)2.05  (ii)1.2  (v)0.063

4. Hari bought a second-hand typewriter for Y1200 and spent 3200 on its repairs. He
sold it for X1680. Find his profit or loss. What was his profit or loss percentage ?

5. Krish bought oranges at I5 a dozen. He had to sell them at a loss of 4%. Find the
selling price of one orange.

6. Findtheintereston Y1200 at 6% per annum for 146 days.

7. Amit and Sumit share their chocolates in the ratio of 5 : 8. If Sumit has 56 chocolates,
how many does Amit have ?

Critical Thinking

1. Ifin a proportion, the first, second and fourth terms are 32, 112 and 217 respectively,
find the third term.
2. Two numbers are in the ratio 5 : 6. If 8 is subtracted from each, the ratio becomes 4 : 5.
Find the numbers.
L 3. Ifx:y=3:2,find 2x+3y):(3x+5y). )
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In each of the following questions, an Assertion (A) and a corresponding Reason (R)
supportingitis given.

Study both the statements and state which of the following is correct:

(a) Both A andRaretrueand Risthe correct explanation of A.

(b) Both A and Rare true but Ris not the correct explanation of A.

(¢) AistruebutRisfalse.

(d) AisfalsebutRistrue.

e

1. Assertion (A): Aratioisafraction and hasno unit.
Reason (R) : A ratiois expressed in the simplest from.
2. Assertion (A): A fraction with its denominator as 100 is called a percent.
Reason (R):6:5isequal to 128%.
3. Assertion (A):30% of 180 is equal toI55.
Reason (R) : 75% of 3400 is equal toX300.
4. Assertion (A): Profit = Selling Price — Cost Price.
Reason (R) : The price at which an article is purchased is called the cost price.
5. Assertion (A): Theratio of I8 and 80 paiseis 10: 1.
Reason (R) : Ifan item is sold for 990 at a profit of 10%, then its cost price is I950.

..............................

s,

@ Activity)

Unitary Method:

Ask 1 student to come forward and give a packet of balls to him.

Ask him to find the value of 1 ball if whole packet of I60. Help the students to recognise
that to find the price of 1 ball, we divide the cost by number of balls.

When teacher gets the answer of 10, ask another students to come. Now ask the other
student to tell the cost of 15 such balls.

Help the students to recognise that they already have the cost of 1 ball and now have to find
the cost of 15 such balls, so they will need to multiply the cost of 1 ball by number of balls.

Now explain to the students that such method of calculating the price of various units is
known as Unitary Method. Students will enjoy performing the activity and the rest of the
students will enjoy observe it.

‘!!Eii.





