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Mixtures and Alligations - Quant Study Notes for Competitive Exams

Today in our blog, we are going to learn questions related to mixtures with the use of alligation in the Quantitative
Aptitude Section.

Mixture: The new product obtained by mixing two or more ingredients in a certain ratio is called a mixture or combination
of two or more quantities is known as a mixture. A mixture has two types: When two different ingredients are mixed
together it is called a simple mixture and when two or more simple mixtures are mixed together, it is called a compound
mixture.

Let's discuss some examples of mixture: Water and milk, water and pure spirit, the weight of boys and girls in a
classroom, Kerosene and petrol, etc.

Mean price: The cost price of a unit quantity of the mixture is called the mean price. It will always be higher than the cost
price of cheaper quantity and lower than the cost price of dearer quantity.

Weighted average mothod

E.g. The average weight of a class of 40 students is 30 and the average weight of the class of 20 students is 15. Find the
average weight of both the combined classes? Sol: By the concepts of averages, The required average = (40 x 30 + 20 x
15)/(40 + 20) = (1200 + 300)/60 = 1500/60 = 25 (Ans.)

E.g. 16 liters of kerosene is mixed with 5 liters of petrol. The price of kerosene is rs.12 per liter and the price of petrol is rs.
33 per liter. The average price of the mixture per liter is? Sol: By the concepts of average, The required average = (16 x 12
+5x%x33)/(16 +5)=(192+165) /21 =357/21 =17 (Ans.)

Alligations

The literal meaning of alligation is ‘linking’. The Alligation rule states that "When different quantities of same or different
ingredients, of different cost(value), are mixed together to produce a mean cost(value), the ratio of their quantities are
inversely proportional to the difference of their cost from the mean(cost) price."

(Quantity of cheaper cost ingredient) / (Quantity of dearer cost ingredient) = (dearer cost - Mean cost) / (Mean cost -
cheaper cost)

orqi/qz2=(C2-Cp)/(Cpn-Cq)

Where, g1 = Quantity of cheaper cost ingredient g, = Quantity of dearer cost ingredient C4 = Cost price of cheaper cost
ingredient C, =Cost price of dearer cost ingredient C,,, = Cost price of the mixture(mean price)

Diagram Representation:
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E.g. The average weight of the class of 40 students is 30 and the average weight of the clas s of 20 students is 15. Find
the average weight of both the combined classes?

Sol: Alligation method:
15 30
X
20 40
1 : 2
In the graphical representation of the solution, x is the weighted average where 15 and 30 are the averages of different
classes. Now, the difference between the two averages is divided in the inverse ratio of the quantities written below, so

according to the problem difference (15) will be divided in the ratio 2: 1 = 40 : 20 So, the value of x =15 +2/3 x (30-15) =
25 (Ans.)

E.g. 16 Litres of kerosene is mixed with 5 liters of petrol. The price of kerosene is Rs.12 per liter and the price of petrol is
Rs.33 per liter. The average price of the mixture per liter is: Sol: Alligation method:

The difference of 33 and 12 be divided in the ratio of 16 : 5 = 33 -12 = 21 Again, on dividing 21 in the ratio 16 : 5, we get
first part = 5 and second part = 16. The average price 12+ 5 =17 (Ans.)

E.g. In what proportion must a grocer mix teas of Rs.1.02 per kg and Rs.1.44 per kg so as to make a mixture worth
Rs.1.26 per kg? Sol: As per alligation rule: = q4 /g2 = (1.44-1.26)/(1.26 - 1.02) (As per alligation) = (0.18)/(0.24) = 3/4
(Ans.)

E.g. A container contains 40 L of milk. From this container, 4 L of milk was taken out and replaced by water. This process
was further repeated two times. How much milk is now there in the container? Sol: Original quantity of milk = 40L Since
4L of milk is taken out Quantity of the new mixture would be 40 - 4 = 36L Now, when 4L of the mixture is taken out,
Quantity of milk taken out = 4 x 36 / 40 = 3.6L Quantity of milk left = 36 - 3.6 = 32.4L Similarly taken out in the third step: 4
x 32.4 / 40 = 3.24L Quantity of milk left = 32.40 - 3.24 = 29.16L (Ans.)

2

FOROW US O Address : 1997, Mukherjee Nagar, 110009 Download the App

Email : online@kdcampus.org GET ITON
f « |
— Call : +91 95551 08888 o Google Play


https://study.kdcampus.live/quantitative-aptitude/mixtures-and-alligations-quant-study-notes-for-competitive-exams

STUDY CONTENTS THAT GET YOU SELECTED FHEE

N
L’ VE @ 5LAKH+STUDENTS ., 30+ EXPERT INSTRUCTORS 10000+ HOURS OF VIDEOS
Already enrolled with our ,x‘ Our instructors are the best .‘ All videos are well—sx#aloined for you P D F

selection focused courses. In the industry to get every bit out of the videos

Mixtures and Alligations - Quant Study Notes for Competitive Exams

This was a really long method. Let’s discuss a short trick, If a container initially contains ‘@’ unit of liquid and ‘b’ unit of
liquid is taken out and it is filled with ‘b’ unit of another liquid, then after n operations, the final quantity of the original
liquid in the container is given as:

[a(1 - b/a)"] Units

E.g. A container contains 40 L of milk. From this container, 4 L of milk was taken out and replaced by water. This process
was further repeated two times. How much milk is now there in the container? Sol: a = 40, b = 4, n = 3 So according to the
formula, 40(1 - 4/40)3 = 40(1 - 1/10)3 = 40(9/10)3 = 40 x 729/1000 = 29.16 L (Ans.)

Alligation rule for a mixture of three ingredients:

When three ingredients of quantity g4, g and qs and cost prices Cq, Co and C3 are mixed, and the mean cost price (mean
price) is Crn then g1 : Gz 1 3 = (C2 - Crm )X(Ca - Cn ):(Crm - C1 )%(C3 - Crn ):(C2 - Cr) X (C - C1 )

We learned the concept of alligation which is a surgical strike for mixtures questions, so practice questions by alligation
method because it is quick and precise too. Stay in touch for more.
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