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ALLIGATION AND MIXKTURES

Introduction
Weighted Average

It is observed that the average can be calculated only if the
weights of all the factors are same. Hence, the weighted
average is a more generalized form of average. This can be
further understood with the following illustration.

Class A Class B
No. of students 10 10
Average age 12 yrs 16 yrs

Now, if we combine both these classes, then the average age

of all the students @ = %= 14 years. This is one standard

example of average.
Let us see another example:

Class A Class B
No. of students 10 14
Average age 12 yrs 14 yrs

Now, if we combine these two classes, then the average can
not be calculated by the above mentioned method, since the
weights attached to different averages are different.
Finding Expression for Weighted Average

Lower value Higher value
(average A,) \ / (avera

Weighted average

e

Quantity <& tity
(at average A,) avefage A,)
(n4) (n3)

Az—Aw

. s n
And we write this as: n—1 =
2

ie.,
Quantity (Lower priced) _ Highep
Quantity (Higher priced) ~ Average
It is quite obvious thatghe
/items in different gro bs
of their average
This average
weighted ave

is denoted by A... This process of
mixing the ups is also referred as alligation,

Elements o"Weighted Average

As we can see from the above derivation, there are five
quantities:

Number of members in 1st group (ni)

Number of members in 2nd group (n1)

Average of 1st group (A1)

Average of 2nd group (Az)

Weighted average (Aw)

Normally, in the case of weighted average, we get questions
in which one of these five elements is missing, and with the
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I
help of the remaining four quantities, the value of that

missing quantity is found. Different possibility (situations)
are given below (Y represents — data given, N represents
- data not given):

Sitution
First
Second
Third
Fourth
Fifith
Sixth

Ay

ZZ'<'-<'-<'-<HZ
Z"<Z-<'-<-<Nz
<~ << Z2 < =<

'-<'-<Z'-<3h
-<'-<-<~<"<Zi>

<

First Situation

Example 7 10 kg of rice pri
with 6 kg of rice priced at Rs.16 p
price of the whole mixture?

er kg is mixed
g. What is the average

aly® = Rs.12 per kg and its quantity

Solution Lower
=10kg

= Rs.16 per kg and its quantity = 6 kg

However, in my opinion, in this situation, it is better to use
e normal method rather than using the weighted average
method of finding Aw,
Normal method - Total value=12 x 10 + 16 x 6 = 216
Hence, average price = 216 /16 = Rs.13.5/kg
Second/Third Situation

Example 8 Two varieties of rice are mixed in the ratio 2:3.
The price of the mixture is Rs.12 per kg and the price of the
variety having lower weight is Rs.10 per kg. Find the price of
the other variety.

Solution

10\ ) /N
2/ \3

IN-12] [12 - 101%
2 N-12 N-12

NOW'E = ((12—10)) =2
Hence, N = Rs.13.33 per kg

Fourth/Fifth Situation
Example 9 Some articles are purchased for Rs.450. 1/3rd
of the articles are sold at a loss of 10%. At what percentage
profit should the remaining articles be sold to obtain a net
profit of 20% on the whole transaction?
Solution

www.jkchrome.com



2 www.jkchrome.com

—10%

—

Loss)  x% (Profit)

20 %/
N

Nl

(%]

1(1/3) 2(2/3)
[x-20]%  309%[20 — (-10)]%

Now, =[20 - (-10)]/[x - 20] = 2/1

Hence, x =35%

It is seen that the quantities are in the ratio of 1:2, so the
deviation from mean percentage profit in the loss
percentage and profit percentage will also be same.
Two corresponds to 30%, and 1 will correspond to 15%.
Hence, x = 35%

Sixth Situation

Example 10 Two di erent qualities of sugar are mixed in
some ratio. The price of one quality of sugar is Rs.16/kg and
that of another quality is Rs.21/kg. In what ratio have the
sugar of two qualities been mixed if the price of the mixture
is Rs.19/kg?

Solution

15\ ) /21
2/ \3

Hence, the ratio of quantity of sugar of di erent qualities
2:3

MIXTURES

When two or more than two pure subs
mixed in a certain ratio, they create afhixt
confine ourselves to mostly homogenousimix
the questions commonly asked in CAT.

more than two
substances are mixed wit of any mixture being
replaced.
Example 11 In a mix
water is 6:1. Now,
mixture. What is
mixture?
Solution
L.

When 120 L of water is added, volume of water = 180 L
Hence, the ratio of milk water = 2:1

Example 12 A milkman mixes 20 L of water with 80 L of
milk. After selling one-fourth of this mixture, he adds water
to replenish the quantity that he had sold. What is the
current proportion of water to milk?

Solution Ratio of milk and water = 20:80

When one-fourth of this mixture is sold, total volume of
mixture will be reduced by 25%, so 25% of milk and water
both will reduce. So, volume of milk and water after selling
out one-fourth of mixture = 60 L and 15 L, respeffectively.
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Addition of 25 L, of water will finally give us the following:
volume of milk = 60 L and volume of water = 40 L. Hence,
the ratio of water and milk is 40:60 = 2:3.

Example 13 How many litres of fresh water should be
mixed with 30 L of 50% milk solution so that resultant
solution is a 10% milk solution?

Solution
Method 1 Using Alligation
0% 50%
10%
40 10

Hence, 120 L of fresh water

Method 2 Principle of congtant v e of one component

Since we add fresh water, volume of milk will be
constant.

Now, volume of 5 L&10% of the new mixture.
So, 100% of the ixture = 150 L

So, volume added =150-30=120 L.

e of inverse proportion

Method 4 Using equation

In the final mixture, Milke =10% = 15

1
Total 30+X

So,x=120L
Mixing with replacement In this particular type
of mixing, two or more than two substances are mixed by
replacing some part of a mixture. In these types of questions,
total volume may or may not be the same and information
regarding the same can be obtained from the question.
If V is the initial volume of milk (or any liquid), and x litres of
milk is always replaced by water, then quantity of milk left
after n such operations

X n
=v(1-3)

This formula is very similar to the standard formula we have

seen in the case of compound interest [P (1 + %)].

The only difference between the two formulae is that while
the interest is being added every year (or for the given time-
period), volume of milk gets reduced after every operation.
Using the values of the above example, quantity of milk left
after three operations

=40 x 28 x3 %30 -19161L

40 40 40

The same problem can be solved with straight-line
approach of percentage also Since 10% of existing volume
is taken out every time, the percentage of milk in the final

mixture after the third operation = 72.9%

10%< 10%Y 10%9
100% ——90% —81% — 72.9%

www.jkchrome.com
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Since 100% = 40, so 72.9% = 29.16 L

Case II When the quantity withdrawn and the quantity
replaced are of the same volume, but the total volume before
replacement does not remain the same.

Initially, there are 40 L of milk, and 4 L of milk is taken out
and 4 L of water is poured in
So, there will be 36 L of milk and 4 L of water.

Now, 5 L of mixture is taken out and 5 L of water is poured
in.

The quantity of milk and water being withdrawn here will
be in the ratio of 36:4. So, the quantity of milk withdrawn =
3645
40

36 35

Milk left = 40 x — X
40 " 40

Again, if now 6 L of mixture is taken out and 6 L of water is
poured in,
36 35 34

Milk left =40 x — x =
40 40 7 40

Case Il When the quantity withdrawn and the quantity
replaced are not of the same volume.
Initially, there are 40 L of milk, and 4 L of milk is taken out
and 5 L of water is poured in.
Obviously, there will be 36 L of milk and 5 L of water.
Now, 5 L of mixture is taken out and 6 L of water is poured
in then the quantity of milk and water being withdrawn will
be in the ratio of 36:5. So, the quantity of milk withdrawn =
3645
41
Milk left = 40 x 32 x 2

407 41
Again 6 L of mixture is taken out and 7 L of water is poured
in.

35

35

36

Therefore, the volume of milk in the final mixture =
36 _ 36 _ 36
10" a1 42 . 7.
Example 14 Two vessels A and B of equal capacities
contain mixtures of milk and water in the ratief4: d 3,
respeffectively. 25% of the mixture from*Ais taken d
added to B. After mixing it thoroughly,’an e ntis
taken out from B and added back to A. T f milk to
water in vessel A after the second gperatio
(a) 79:21 (b) 83:17 'S
(c) 77:23 (d) 81:19 8.
Solution Assume there is ixture in both the
vessels.
In vessel A, milk=16
25% from A to B =mi 5+4=19L
=waterinB =5+
ratio =19:6 E ount from vessel B to vessel A 9.
=milkin A= 7—59
=waterinA=3+§=%
Hence, the ratio is 79:21
1. Inan alloy there is 12% of copper. To get 69 kg of 10

copper. How much alloy will be required?
(a) 424 kg (b)575kg
(c)828kg (d) 1736 kg
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A mixture contains spirit and water in the ratio 3:2.
If it contains 3 litres more spirit than water. the
quantity of spirit in the mixture is

(a) 10 litres (b) 12 litres
(c) 8litres (d) 9 litres
3. 40 litres of a mixture of milk and 8, water

contains 10% of water, the water to be added, to
make the water content 20% in the new mixture is

(a) 6litres (b) 6.5 litres
(c) 5.5 litres (d) 5 litres
A mixture of 30 litres contains
the ratio of 7:3. How much
to it so that the ratio of mi
becomes 3:77?

(a)401 (b)1001
(c)1281 (d)68I
How much cohpl to be added to 400 ml of a

solution co
' cohol in the mixture to 32%,
100ml

(d) 68 ml

ratio must a grocer mix tea at Rs.60 a kg,

Rs.65 a kg, so that by selling the mixture at Rs.
.20 a kg, he may gain 10%

(a) 3:2 (b) 3:4

(c)3:5 (d)4:5

A barrel contains a mixture of wine and water in
the ratio 3:1. How much fraction of the mixture
must be drawn off and substituted by water so that
the ratio of wine and water in the resultant mixture
in the barrel becomes 1: 17

(a) Ya (b1/3

(c)2/3 (d)3/3

In 50 gm alloy of gold and silver. The gold is 80%by
weight. How much gold should mixed to this alloy
so than the weight of gold would become 95%

(a) 200 gm (b)150 gm

(c) 50gm (d)100gm

There are 81 litres pure milk in a container. One-
third of milk is replaced by water in the container.
Again one-third of mixture is extracted and equal
amount of water is added. What is the ratio of milk
to water in the new mixture?

(a)1:2 (b)1:1

(c)2:1 (d)4:5

In 80 litres mixture of milk and water the ratio of
amount of milk to that of amount of water is 7: 3.In
order to make this ratio 2:1 how many litres of

water should be added?
(a)5 (b)6
()8 (d)4

www.jkchrome.com
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Vessels A and B contain mixtures of milk and water
in the ratio 4:5 and 5:1 respectively. In what ratio
should quantities of mixture be taken from A and B
to from a mixture in which milk to water is the
ratio 5: 4?7

(a) 2:5 (b)4: 3

(c)5:2 (d)2:3

The milk and water in a mixture are in the ratio
7:5. When 15 litres of water are added to it. The
ratio of milk and water in the new mixture
becomes 7:8.The total quantity of water in the new
mixture is

(a)35 litres (b)35 litres

()40 litres (d)45 litres

200 litres of a mixture contains 15%water and the
rest is milk. The amount of milk that must be added
so that the resulting mixture contains 87.5% milk
is

(a) 30 litres (b) 35 Litres

(c) 40 litres (d) 45 litres

A person has a chemical of Rs. 25 per liters. In what
ratio should water be mixed with chemical the
mixture at Rs. 20 litres he may get profit of 25%
(a) 14:9  (b) 16:9

(c)9:14 (d)9:16

7kg of tea costing Rs.280 per kg is mixed with 9 kg
of tea costing Rs. 240 per kg. The average price p
kg of the mixed tea is:

(a) Rs 255.80 (b) Rs. 257.50

(c)Rs 267.20 (d) Rs. 267.50

In what ratio must a mixture of 30% alcohel
strength be mixed with that of 50% alcoho

strength so as to get a mixture% 4 1
strength
(a) 1:2 (b) 1:3

*

d water, the ratio
a new mixture

(c) 2:1 (d) 3:1
In a 729 litres mixt
of milk to water is

milk to water is 7:1. In order to make the ratio of
milk and water 3:1, the quantity of water (in litres)
that should be added to the mixture will be
(a)20/3 (b)13/2

()99 (d)27/4

In an alloy, zinc and copper are in the ratio 1:2. In
the second alloy, the same elements are in the ratio
2:3 . If these two alloys be mixed to form a new
alloy in which two elements are the ratio 5:8, the
ratio of these two alloys in the new alloys is:
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(a)3:10 (b)3:7

(c)10:7 (d)1:3

Ajar contained a mixture of two liquids A and B in
the ratio 4:1. When 10 litres of the mixture was
taken out and10litres of liquid B was poured into
the jar. This ratio became 2:3. The quantity of
liquid A contained in the jar initially was

(a) 4 litres (b) 8 litres
(c) 16 litres (d) 40 litres

In a mixture of 75 litres, the Ratio o
is 2:1. The amount of water to b

the mixture so as to make ther milk to
water 1:2 will be

(a) 45 litres (b) 60

(c) 75 litres (d) 40

by mixing metals in the'ra
1 quantities of these alloys are

respectivel

melted to f third alloy C, The ratio of gold and
coppe Cis

(a) 33:15

(c (d)17:1

es of alloys posses silver in the ratio of 7:

0
Z@nd 21:37. In what ratio should alloys be mixed
s to have in which gold and silver would exists

24,

25.

26.

27,
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ratio 25: 62

(2)13:8  (b)8:13

(c)13:12 (d)6:9

An alloy contains Zinc, copper, tin in the ratio 2:3:1
and other contains copper, tin and lead in the ratio
5:4:3. If equal weights of both alloys are melted
together to form a third alloy, then the weight of
lead per kg in the new alloy will be.

(a) %2kg (b) 1/8kg

(c)3/14kg (d)7/9 kg

The ratio in which tea costing Rs.192 per kg is to be
mixed with tea costing Rs.150 per kg so that the

mixed tea, when sold for Rs.194.40 per kg. gives a
profit of 20% is:

(a) 2:5 (b) 23:5

(c) 5:3 (d) 5:2

The ratio of the quantities of sugar, in which sugar
costing Rs.20 per kg. and Rs. 15 per kg, should be
mixed so that here will be neither loss nor gain on
selling the mixed sugar at the rate of Rs. 16 per kg
is:

(a)2:1 (b) 2:1
(c) 4:1 (d) 1:4
A mixture of 40 litres of milk and water contains

10% of water. How much water must be added to
make the water 20% in the new mixture?

www.jkchrome.com
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(a) 10 litres (b) 7 litres

(c) 5 litres (d) 3 litres

A mixture contains wine and water in the ratio 3:2
and another mixture contains them in the ratio 4:5.
How many litres of the latter must be mixed with 3
litres of the former so that the resultant mixture
may contain equal quantities of wine and water ?

(a)5/3 litre (b) 27 litres

(c)9/2 litres (d)15/4 litres

A mixture of 80 litres of wine and water contains
60 percent wine how much water must be added to
make it 50 percent wine in the new mixture?

(a) 16 litres (c) 1.6 litres  (b) 18litres  (d) 20
litres

In a mixture of 60 litres . The ratio of milk and
water is 2: 1. How much more water must be
added to make its ratio 1:27

(a) 40 litres (b) 52 litres

(c) 54 litres (d) 60 litres

In what ratio Darjeeling Tea costing Rs.320 per kg
be mixed with Assam Tea costing Rs.250 per kg so
that there is a gain of 20% by selling the mixture at

Rs.324 per kg?
(a) 1:2 (b) 2:3
(c) 3:2 (d) 2:5

The ratio of milk and water in mixtures of four
containers are 5:3,2:1, 3:2 and 7:4 respecti

which container is the quantity of milk, relative to
water, minimum?

(a) First  (b) Second

(c) Third (d) Fourth

The ratio of the volumes of water a

ine in
240cc of mixture is 1:3. The quan ater (in
cc) that should be added to ghe mix so the

volumes of water and gl
(@) 55 (b) 60
(c)62.5 (d)64
The ratio of the
mixture is 1: 3, i

e begomg2:3 is 34.

In a mixture of 25 litres, the ratio of acid to water is
4:1. Another 3 litres of water is added to the
mixture. The ratio of acid to water in the new
mixture is:

(a) 5:2 (b)2:5
(c) 3:5 (d) 5:3
Two equal vessels are filled with the mixtures of

water and milk in the mixtures of water and milk in
the ratio of 3:4 and 5:3 respectively. If the mixtures
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are poured into a third vessel, the ratio of water
and milk in the third vessel will be:

(a) 15:12 (b) 53:59

(c)20:9 (d)59:53

Two vessels A and B contain acid and water in the
ratio 4:3 and 5:3 respectively. Then the ratio in
which these mixtures to be mixed to obtain a new
mixture in vessel C containing acid and water in
the ratio 3:2 is

(a) 5:8 (b) 7:8

(c) 7:5 (d)4:7

Two containers have acid and
respectively, in the ratio 3:
mixture with ratio of acid
types have to be mixe

(a)1:1 (b) 2:1

(c)2:3 (d) 3:2

Acid and wa e mixed in a vessel A in the ratio
of 5:2 and i sel B in the ratio 8:5. In what
proporti uld’'quantities be taken out from the
two 0 as to form a mixture in which the
aci water will be in the ratio of 9:4?

(b) 2:7
: (d) 2:3

acid and water in two vessels A and B are in

e ratio 4:3 and 2:3. In what ratio should the

liquids in both the vessels be nixed to obtain a new
mixture in vessel C containing half acid and half
water?
(a) 7:5 (b) 5:7
(c)7:3 (d) 5:3
The ratio of spirit and water in two mixtures of 20
liters and 36 litres is 3:7 and 7:5 respectively. Both
the mixtures are mixed together. Now the ratio of
the spirit and water in the new mixture is:
(a) 25:29 (b)O
(c) 27:29 (d)27:31
Two vessel A And B contain acid and water mixed
in the ratio 2:3 and 4:3. In what ratio must these
mixtures be mixed to form a new containing half
acid and half water?

(a) 5:7 (b) 1:2
@21  (d)7:5

. Alcohol and water in two vessels A and B are in the

ratio 5:3 and 5:4 respectively. In what ratio, the
liquids in both the vessels be mixed to obtain a new
mixture in vessel C in the ratio 7:5?

(a)2:3 (b) 3:2

(c) 3:5 (d) 2:5

. Avessel is filled with liquid 3 parts of which are

water and 5 parts are syrup. How much of the
mixture must be drawn off and replaced with

www.jkchrome.com
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water so that the mixture may be half water and 53.
half syrup?

(2)1/3 (b)%

(c)1/5 (d)1/7

Two vessels A and B contain milk and water mixed

in the ratio 4:3 and 2:3. The ratio in which these

mixtures be mixed to form a new mixture

containing half milk and half water is : 54.

(a) 7:5

(c) 5:6 (b) 6:5 (d) 4:3

A container contains 60 kg of milk. From this
container 6kg of milk was taken out and replaced
by water. This process was repeated further two
times. The amount of milk left in the container is:
(a) 34.24 kg (b) 39.64 kg

(c)43.74 kg (d)47.9kg

Two Vessels A and B contain milk and Water mixed
in the ratio 8:5 and 5:2 respectively. The ratio in
which these two mixtures be mixed to get a new
mixture containing 900/13% milk is

(@) 3:5 (b) 5:2

(c) 5:7 (d) 2:7

A and B area two alloys of gold and copper the
ratio of gold is respectively. If equal quantities of
these two use melted to from anew alloy C, then
ratio of gold and copper in C is:

(@) 6:5 (b) 9:4

(c)12:7 (d) 7:5

A can contains a mixture of two liquids A

55.

56.

the ratio 7:5. When 9 litres of mixture are drain

off and the can is filled with B, the rati@ o

becomes. 7:9. How many litresgof as

contained by the can initially?

(@10  (b)20 58.
()21 (d) 35

Two vessels contain mil at& infthe ratio 3:2

and 7:3, Find the ratigi he contents of the

two vessels to be m t a new mixture in

which the ratio ilkkand water is 2: 1?

(a) 2:1

(c) 4:1 : 59.
A shopk ought 15 kg of Rice at the Rs 29 per

kg a s. 20 per kg. He sold the mixture

of both types of rice at the rate of Rs.27 per kg. His

profit in this transaction?

(a) Rs. 1.25 (b) Rs. 150

(c) Rs. 140 (d) Rs.145 60.

The proportion of acid and water in three samples
is 2:1, 3:2, and 5:3. A mixture containing equal
quantities of all three samples is made. The ratio of
Water and acid in the mixture is:

(a) 120 : 133 (b) 227:133
(c)227:120 (d) 133:227
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Two alloys are both made up of Copper and tin.
The ratio of copper and tin in the first alloy is 1:3
and in the second alloy is 2:5, In what ratio should
the two alloys be to obtain a new alloy in which the
ratio of tin and copper be 8:3?

(@) 3:5 (b)4:7

(c) 3:8 (d)5:11

A mixture contains alcohol and Water in the ratio
4:3.If 5 litres water is added to the mixture, the
ratio becomes 4:5. The quantity of alcehol in the
given mixture is:

(a) 3 litres (b) 4 litres

(c) 15 litres (d) 10 litres

15 litres of a mixture cont alcohel and water in

the Ratio 1:4. If 3 litres of @ mixed in it, the

percentage of alcoho ehew mixture will be

() 15 (b) 161.

()17 (d) 18

Three vesse se gapacities 5|rt: in the ratio of

3:2:1arec tély filled with milk mixed with
rati milk and water in the mixture of

,4:1 and 4:1 respectively. Taking

(b) 28
(d) 24

. The ratio in which two sugar solutions of the

concentrations 15% and 40% are to be mixed to

get a solution of concentration 30% is:

(a) 2:3 (b) 3:2

(c) 8:9 (d)9:8

Nikita bought 30 kg of wheat at the rate of Rs. 9.50
per kg and 40 kg of wheat at the rate of Rs. 8.50 per
kg and mixed then. She sold the mixture at the rate
of Rs. 8.90 per kg. Her total profit or loss in the
transaction was:

(a) Rs. 2 loss (b) Rs. 2 profit

(c) Rs. 7 loss (d) Rs. 7 profit

How many kg. of salt at 42 Paise per kg must a man
mix with 25 kg of salt at 24 Paise per kg, so that he
may, on selling the mixture at 40 Paise per kg. gain
25% on the outlay?

(@) 20 (b) 30

(c) 40 (d) 50

A mixture of a certain quantity of milk with 16
litres of water is worth 90 Paise per litre. If pure
milk be worth Rs. 1.80 per litre. How much milk is
the in the mixture?

(a)40 liters (b)16 liters
(c)60 liters (d)80 liters
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A gold smith has two qualities of gold one of 12
carats and another 16 carats purity. In what
proportion would he mix both make an ornament
of 15 carats purity?

(a) 1:3 (b) 2:3

(c) 3:2 (d) 3:1

300 kg of sugar solution has 40% sugar in it. How
much sugar should be added to lake it 50% in the
solution?

(@) 40kg (b)50kg

()60 kg (d) 80 kg

729 ml of a mixture contains milk and water in the
ratio 7 : 2. How much more water is to be added to
get a new mixture containing milk and Water in the
ratio 7 : 37

(@) 60ml (b)71ml

(c)52ml (d)81ml

Three vessels whose capacities age 3:2: 1 are
completely filled with milk mixed with water, the
ratio of milk and water in the mixture of vessels
are 5:2,4:1 and respectively. Taking 1/3 of first
1/2 of second and turns a new mixtures kept in
new vessel is prepared, third mixture is:

70.

71.

72.

www.jkchrome.com

added to the mixture so that the quantity of copper
becomes 20%?

(a) 900 gms (b) 800 gms

(c) 1000 gms (d) 1200 gms

The liquids X and Y are mixed in ratio of 3:2 and
the mixture is sold at Rs.11 per liter at a profit of
10% . If the liquid X costs Rs. 2 more per liter than
Y, the cost of X per liter is (In Rs.)
(@) 9.50 (b)10.80

(c)11.75 (d)11

A vessel contains 60 liter of milk, 1
taken out from it and replaced
again from mixture. 12 litres ar

and replaced by water. Th 0
in the resultant mixture.
(@)16:9 (b)15: 1()

(c)16:10 (d)9:5

Two vessels contain
kerosene in
ratio of the
vessel

e of petrol and

atio 4:3 and 3:5 respectively. The
s of the quantities from the two
ogether so that the new

(a) 32

3 d)7:8
()30  (b)28 (d)24 ﬁ > (4)7:8 - .
60 kg of an alloy A is mixed with 100 kg of alloy B, can is full of a mixture of two liquids A and B in

If alloy A has lead and tin in the ratio 3:2 and allo
B has tin and copper in the ratio 1:4, the am ()
tin in the new alloy is

(a)44kg (b)53kg

() 80kg (d) 24 kg Q
Two blends of a commodity costing Rs! 35 S.
40 per kg respectively are mix? in 2:3
by weight, If one-fifth of the mixtute is'Seld at Rs
46 per kg and the remaining,at the rate at 55 per
kg, the profit percent is: ¢

(a) 50 (b) 20

There glasses of eq
with water, The Tati

74.

e contain acid mixed
acid and waterare2:3,3:
Contents of these glasses
vessel. The ratio of acid and

(b) 401:544 1.
(d) 411:540

Two types of tea costing & 180/kg and Rs. 2801 kg.

In what ratio should these be mixed so that

obtained mixture sold at Rs. 320 kg to earn a profit

0of 20% is:

(a)3:13 (b)4:13

(cJ1:13 (d)2:13

In 2 kg mixture of copper and aluminum, 30% is

copper. How much aluminum powder should be
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e ratio of 7 : 5.When 9 liters of mixture are
drawn off from the can and replaced by the same
quantity of liquid B, the ratio of A and B in the can
becomes 7 : 9. The capacity of the can is.

(a) 21 liters (b)20 litres

(c)10 litres (d) 36 liters

Three containers whose volumes area in the ratio
of 2 : 3 : 4 are full of mixture of spirit and water. In
the 1st container the ratio of spirit and wateris 4 : 1
in container the ratio is 11 : 4 and in the 3rd
container ratio is 7:3. All the three mixtures are
mixed in a big container. The ratio of spirit and
water in the resultant mixture is:

(@J4:9 (b)9:5

(cJ11:4 (d)5:10

(b) According to the question,

Alloy contains 12% of copper

12 3 .
= = (3-> Copper, 25 - Mixture)

3 kg of copper in 25 kg mixture
1 kg of copper

= 23—5 kg mixture
69 kg of copper
=§><69 =25x%23 =575kg

Alloy =575 kg
(d) Let the amount of water be x liter

www.jkchrome.com
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According to the question,
x+3 3

X 2
X=6
Thus, Quantity of spirit in the mixture
Xx+3 =6+3 =9 liters
Alternate:
Spirit : Water
Voo
1 unit more
1 unit = 3 liters
3 units =9 liters
(d) Water content in 40 liters of mixture
=40 x10/100 =4 liters
Thus, Milk in the mixture =40 -4 =36 liters

Let x litters of water is mixed
4+ x 20 1

40+x 100 5
x =5 liters

Alternate:
10%

(In this (Pure when
water water is added
is 10%) it 100% water) K
-> (Final w. Q

20%
Z

(This mixtureis 8 :

quantity of

of 40 liters multiply

ratio)

by 5 to make it 40

100%

1
1 the

ma added in

.
X

5 Liters
e this problem by ratio

ange the percentage into the ratio
Final mixture
20% water

100 10 100 5
(1 >Water, 10 Mixture) (1 > Water, 5>

Mixture)

Water 1 1
Thus, ol = —— =2

Water Milk

www.jkchrome.com www.jkchrome.com
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Initial Ratio 1,4 9.4
Final Ratio 1,9 4,4
.. Remember water is added not milk, so make
milk equal

Water Milk
Initial Ratio

: 36
5 units add
Final Ratio : 36

- 4+36=40

Thus, 40 units =40 liters
1 unit =1 liter

S units =5 liters

(a) Milk

Initial ratio 7 .3

Final Ratio 3.7

Thus, Remainder water i ed, so make milk
equal
21 9 = 2‘4» 9 =30
21 21+49 =70
iters
liters
=40 liters

(b) According to the question
Pure alcohol = 100%
By Allegation,

15% 100%
32% - Final Alcohol
68 17
This mixture <4 1 - Thisisthe
quantity
is of 400 ml l l of pure
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Alcohol in ration

multiply by 100
make it 400
400 : [100]
Alternate:
A w Total
3 17 20
Units added g
8 17 25

20 units = 400 ml
1 unit - 400/20

5 units > == x5 =100
Thus, Alcohol added to the mixture =100 ml

(a) According to the question,

S.P. of 1 kg mixture = Rs. 68.2 8.

Profit = 10% = —
100

1

= (1> Profit, 10->CP)

S.P. =10+ 1 =11 units
Thus, 11 units =68.2

1 unit =582 =6.2

11
10 units =62

Thus, Cost price of 1 kg mixture
Rs. 62
(65-62)=3 : (62-60)=2

Required ratio=3 :2
(b) According to the g

3
™

Initial Ratio
Final Ratio

Hence Required part of quantity = é

Alternative :
Let the quantity of liquid drawn out
=X
3
e 1
1- %x +x 1
12-3x =4—- x+4x
8 = 6x
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4
X =-—

s 3 1
Hence required part of quantity = % =3
Alternative :

Let the quantity of liquid drawn out = x
3—§x
_°73* 1

1 1
1 4x+x
12-3x=4—x+4x
8 =6x

4
X ==

3

4
H Required part of 3 I
ence Required part o = -
q p 4 3

(b) By allegation ru
0%

dis *ded

(In the initial
(When pur
mixture

(100-95) =5

(This is the quantity
1
of gold added in ratio

x 50
x 50

50 gm
gm]

(d) According to the question,

L Milk = Sx81 = 27
3 M =3 =

100%

e
N

(95 - 80)

15

[150

x n
Final Quantity of milk = Initial Quantity (1 - Z)

X = Quantity taken out at a time
¢ = Capacity of vessel
n = no. of process

27\2 1\2
=81 (1 -Z) =81 (1 —5)
=81 X § X § =36
Thus, Quantity of water =81 —-36 =45
Ratio of milk and water in final mixture
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36 _ 4
45 5
=4:5

(d) According to the question,

Milk Water
Initial Ratio 7 ., 3.2
Final Ratio 2 1.

~ Remainder water is added not milk so make milk equal

14 6> = 20 unit
1

14 : 7

20 units = 80 liters

1 unit=4 liters

Water added =4 liters

(c) According to the question

Milk Water Total
(Take LCM)
Mixture A 4x2 5x2 =
18 \
Mixture B 5x3 7
Final Mixture 5x2
Again
Milk : Water
Mixture A 8
Mixture B 15 :
Final mixture 10 :
By allegation rule (milk)
(Milk in (Mllk mi ur@
mixture A)

5/ :\ V'S 15.
=5:2

(b) According to the.qu n,
Milk

er water is added and not milk, so
equal but here milk is already equal
3 units = 15 liters
1 unit = 5 liters
8 units = 40 liters
Total quantity of water in the new mixture.
= 40 liters
(c) According to the question,
Initial mixture contains 15% water
Therefore milk content in the mixture 16.
=(100-15)% =85%

www.jkchrome.com www.jkchrome.com

www.jkchrome.com

By Allegation rule:

85% 100%
(Milk in
Mixture Pure milk)
/ 87<%\
12.5 2.5
5 1
40%

200 s
Amount of milk added = iters
(d) Letthe priceo erbeRs. 0
According e question
S.P. of th =20Rs.

=20 x100/125
gation method
Water

=Rs. 16

(16 - 0) (25 16) =
Ratio of water to chemical
=9 :16

(b) According to the question,
Average price of mixed tea

_ 280X7+240X9
- 16
1960 +2160 __ 4120
- 16 T 16
Rs. 257.60
Alternate:

Take Difference = 40 divide it in ratio 7:9

\x/
7/ \ 9
40x— =17.5 40 x— =22.5
16 16
Thus, 280- x =22.5
x =280 -22.5 =Rs. 257.50

(b) According to the question
By allegation:
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(Alcohol in (Alcohol in second 75

first mixture) mixture)
30% 50%
\ / 3 : 10

/45% (Alcohol in final mixture)

5
1

(a) According to the question

Milk : Water

7 : 2. =9
> 1 unit
7 3
Thus, Remember, water is added not milk, so
make milk equal. Here milk is already equal.
9 units 729
1 unit =81 units ¢

The amount of water added =81 liters
(a) According to the question,

Milk Water
Initial Ratio 7x3 1.
Final Ratio 733 . 1.7

Thus, Remember, water is added, not milk, so
make milk equal K

Initial Ratio 21 : 3
> 4 unlts
Final Ratio 21 : 7

24 units =40 liters (c) According to the question
1 Unit = 22 iters 10 liters of mixture taken out
T * Ratio will alsobe 4 : 1

4 units = 72 % 4

=2 =2 - 62 lite
6 3 3

(a) According to the questi L 4 4 :1

Infirstalloy 1 x x 39 =3 65

Second All : 3x39 =5

195 Thus, Liquid B is poured, there is no change in A
make A equal.

Ne x15 : 8x15 =13 15 A : B

First allo 65 : 130 4 : 3

Second alloy 78 : 117 2.2 3.2

New alloy 75 : 120 4 =5 unit

Apply allegation 4 : 6 2 5 unit

(10 liters of liquid)
Thus, 5unit= 10 liters
1 unit =2 liters

65 78 5 units = 10 liters

But j10 liters were initially taken out
Thus, Initial mixture =10+ 10 = 20 liters
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Quantity A = % x 20 =16 liters 25.
Alternate: Let the initial quantity of liquid A and B

=4x and x

According to question

4x — 8 2
x—24+10 3
12x -24 =2x+16
10x =40
X =4

-> Initial quantity = 4x
=4 x4 =16 liters
(c) According to the question,

Milk Water
2 : 1
1 x2 2 x2

Remember water is added not milk.
Make milk equal

2 1 =Total 3 units
J 3 units

2 4

3 units = 75 liters

1 unit =25 liters

3 units (added) =3x25 =75 liters

(c) According to the question 3
AlloyA-> 5., : 3., =84, ]Equalquantity
is

AlloyB - 5 : 11 =16 Mixed
AlloyA - 10 : 6 =16 0
AlloyB - 5 :11 =16
15 : 17 A4
(a) According to the question
By Alligation
Gold L 4
1
29 \
27.
13 4
174 87
[13] (8]
(b) According to the question
Gold Copper : Tin Total
2x2 3x2 1x2 =6x2 (Make
Quantity
4 : 6 : 2 = 12 Equal)
Copper: Tin Lead Total
5 : 4 : 3 12

Weightof lead = —— == =2Ikg.

12412 24 8
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(a) According to the question,
S.P. of mixed tea

=Rs. 194.40
Profit = 20% =§ (1 > Profit, 5 C.P.)
S.P. =6 units

6 units= —22 =324

5 units - 5x32.4 =Rs. 162

By Alligation

192 150

162

(162 - 150) (1@
=12 =
12 €0
2 5

d) According to the question

When there is no profit no loss, here

C.Pp =S.P

Thus, Cost price of mixed sugar =Rs. 16/kg
Apply Alligation

=
(N

(16 - 15) (20 - 16)
=1 =4
- Ratio =1:4
(c) By Alligation

Initial Mixture

10%

20%\
80 10
8 : 1

l x5 x5

www.jkchrome.com
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100%
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40 [5 liters]

28. (b) According to the question

Wine
Former 3x18
18
Latter 4x10 :
90

1x45 :
Water

36

50

Final 1x45 =2
Wine
54

40
45 45
54\ / 40
45
/ 9

Ratio of former and latter =5 : 9
5 units - 3

1 Unit —)%

. 3X9 27 2 K
9 units = = =3 = 5;
According to the question
Water initial mixture pure water

31.

29.

40% 100%
¢

/5 %
50% :
5

x 16
80
(Liters
(d)@Accer

Mixtu
. Milk  _ 2 .
Ratio of ater = 1> 3 units

3 units > 60 liters
1 units > 20 liters

Milk 40 liters
Thus, = -
Water 20 liters
Milk

Water
40 liters 20 liters

’Q x 40 +
[x]

Al

(Water in fin
4

ixture)

%

x 16
16
(Liters)
to the question,
60 liters

30.
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1 2
x 40
80 Liters

Thus, 20 +x =80
x =60 liters
Water added = 60 liters

www.jkchrome.com

G

¢
(d)

mixture of Tea =

Tea—-1
320

270

(Ratio of
Quantity )
(270 - 250)=20:
2 .

0 the question
ureof Tea =Rs. 324

100
324 x E = Rs.

ow using Alligation,
Tea- 2

250

(320 - 270) =50
5

(c) According to the question,

Container:-
| ] n

5 :32:
Container (l): -
Milk 5

Water 3 167
Container (ii): -
Milk

Water
Container (iii) : -
Milk 3
===1
water 2
Container (iv): -
Milk 7

== =1,7
Water 4 >

=7=

Thus, The quantity of milk relative to water

minimum in container Ill.
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(b) According to the question,

Mixture =240 cc
Water

. 1 .
Ratio OfW =3 > 4 units
4 units - 240

1 unit - 60

Thus _ater  _ 1x60 _ 60
! Glycerine 3Xx60 180
Water

Glycerine
60 180
+
[x] x 60
2 3
v x 60
120
Thus, 60+x =120 37.
x =60cc
Quantity of water added =60
(d) According to the question,
Acid Water

1 x2 = 2 3 x2 = 6
1 unit Same
increase

2x3=6

Initial
solution

Final

Solution

Final Solution
=3+6 =9 units

As we know that only acid is added so watenis
same initially and finally.
We know 5 liters acid is added so. 0

1x3=3

1 unit-> 5 liters
9 liters - 5x9 =45 liters
Thus, Final mixtures = 45 liter
Final mixtures = 45 liters
(a) According to the ques

38.

Mixture = 25 liters 4
. Acid .
Ratio of water = ts
5 units - 251i
1 unit-> 5 lit
Acid
Water
d Water
Ini : 5
+
3
Final Ratio 20 : 8
[5 : 2]
(d) According to the question, 39.
Water Milk  Total
Vessel—1 3,6=24 4.3 7.
Vessel-2  5,7;=35 3,; _84;
Final Ratio: 59 : 53

Note: - If two different solution are mixed then
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ensure that the quantity of both solution are same.

(b) According to th
Acid ter

Vessel A 4

Vessel

35 : 40
Final Ratio : [7 : 8]
(a) Acid Water
Vessel A 3 : 1
Vessel B 5 : 3
Use Alligation
A : B
3 5
4 8

(z 5)_1 1_(3 2)
3 8/ 24 12~ \4 3

2
12 24
Ratio of 1 : 2
(a) According to the question,
Acid Water
Vessel-A 5 : 2
Vessel-B 8 : 5
Now using Alligation,
A B
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5 8
7\ 13
1/
/ ) \
(9 8 ) _ 1 2 _ (5 9
13 13/ 13 91 \7 13
Ratio of
Quantity [7 : 2]
(a) According to the question,
Acid Water
Vessel-A 4 : 3
Vessel-B 2 : 3
Now using Alligation,
A B
4 2
7\ 5
1 ‘/
/ 2 \
(1 2)_ * 1 _ (4 1)
2 5/ 10 14 \7 2
Ratio of
Quantity [7 : 5]

(c) According to the question,
Mixture—1 =20 liters
Mixture- 2 =36 liters

In mixture—1 Ratio of

Spirit  _ 3 .

— = 7> 10 units

In Mixture -2 ratio of

Spirit _ 7 .

Water - 5 > 12 uni ‘

10 units = 20 liter
1 unit - 2 liters
12 units - 36

(a) Acid : Water
Vessel A 2 3
Vessel B 4 3
Now, using alligation,
A B
2 4
5

N
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43.

46.
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N | =

N
5-6-2)

(4 1)_1 )
7 2 14

Ratio of 10 : 14
quantity - [5 : 7]
(a) According to the question,
Acid : Water

Vessel A 5 3
Vessel B 5 4
Now, using alligation,

A B

5

%\“ O

6
: 3]
ing to the question
Syrup  Total
5 = 8
Same
al 1,5=5 + 1,5=5=10
Water added in final = 110 = %
According to the question,
Milk Water
Vessel A 4 : 3
Vessel B 2 : 3
Now using Alligation,
A B
4 2
7 5
\ 1/
/ E\
1 2 1 1 4 1
(E'E BET) E=(?_E)
14 : 10
Final
Ratio [7 : 5]

(c) According to the question,

Initial quantity =60 kg

As we know that,

Final quantity = Initial Quantity (1 -
Volume taken out

Where 'n’ number of times volume taken out
Final quantity
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3 . . .

= 60(1 - i) =60 X =X = X — Now using alligation,
) 60 . 10 10 10 Vessel -1 : Vessel -2
Final quantity of milk 3

=43.74 kg. 5
(d) According to the question,

Milk : Water

Vessel A 8 : 5

Vessel B 5 : 2 /

. . 3
New mixture containing 69 E%

o 900 9 .
Milki.e. = X100 — 13 milk -
Thus, Now using Alligation, (E - 3) - 3_0
A B Ratio of
5
7

8 Quantity [1
13 51. (d) Accordingto the qu @
\ / CP of the mixture
=15x 29 + 25 x 2@935

SP of the mixture

= 27 x 40 s=Rs, 10
/ \ Profit =S ¢

Rs. 145

[2 : 7] -> Final Ratio 52. ( [ gdto the question, |
(d) According to the question, | ci o Wat_er Tota
Gold Copper Total e L 2.4 =80: 1a=40 3q
A% 7x2=14 2)(2 =4 9x2=18 zoe'z 3)(24—72. 2x24—48 5x24
Same 2 Sample-3 5,15=75: 3,35 =45 8,15
B> Z : 11 Ratio gf
[7 : 5] Quantity [227 : 133]

Required ratio =133 : 227

(c) According to the question, ) .
53. (b) According to the question,

A B Total .

Initial > 7 ¢ ] Copper Tin

Same > 4 units e First ally > 1 : 3
Final > 7 9 6 Se_cond Ally > 2 : 5
4 units > 9 liters * Mix All9y= 3_ 5_8
1 unit 52 liters Now using Alligation,

4 Alloy -1 Alloy -2

12 units > % x 1 ters 1 2

4

cas . 7
Initially solutio \ /

Quanti initially 3
-7 11
1 / \
(2 3 ) 1 1 _ ( 3 1)
7 11) 77 44 \11 4
Ratio of
Quantity [4 : 7]

54. (d) According to the question
(b) According to the question,
Milk : Water Initially > 4

Vessel A 3 : 2
Vessel B 7 : 3 Same 2 units more
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Finally > 4 5
2 units > 5 liters

1unit-> g liters 58.

4 units > ; X 4 =10 liters
.. Quantity of Alcohol

=10 liters
(b) According to the question,
Mixtures = 15 liters

Ratio of 2cohol l> 5 units
Water 4
Alcohol Water 59.
Initially 3 12
+
3
Final - 3 15
". Percentage of alcohol in new mixture
3 2
=5 X 100 = 165%
(d) Capacities of Vessels =3 :2 :1
Milk Water Total
Mixture
V-1- (5 : 2 = 7)xs
V-2 = (4 : 1 = 5)xs
V-3 > (4 : 1 = 5)x7
Equate the Mixture
Milk Water
V-1- (25 : 10 =
V-2> (28 : 7 = 60.
V-3 > (28 : 7
Capacities M : W ot ixture
V-1- (75 309 = 105
V-2 - (56 : 14 = 70
V-3 > (28 7 = 35
Water taken out ¢

9% of waterin (V - 1)
waterin (V- 3)

1 1
- §X30+E

water in (V - 2) +%

70 + = x 35 =75
% of water =%x 100 — 24%
(a) According to the question By using Alligation

method

15% 40% 61.

30%

AN
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(40-30) =10
Ratio 2:3
(a) According to the question
CP of the mixture

= 30x9.5+40x8.5

=285+ 340 =Rs. 625

S.P. of the mixture = 8.90 x 70
=Rs. 623

Loss = C.P —-S.P.

Loss =625 623 =Rs. 2

(a) According to the question
S.P. of the mixture = 40P jpe

(30-15) = 15

=8 (42-32) =10
of Quantity 4 : 5
units - 25 kg

unit > 5kg
4 units >5x4 =20kg
.. Saltat42 P per kg was =20kg
(b) Let the Price of Water
=Rs. 0
According to the solution,
CP of Pure Milk =Rs. 1.80
C.P of the Mixture =Rs. 0.90
Now using Alligation method.

Milk Water
1.80 /0
0.90
(0.90-0) (1.8-09)
=0.90 =0.90
1
x16 1x16 16 liters (Given)

Ratio of

quantity [16 liters]

(a) According to the questions

By using Alligation method.
Gold-1 Gold-2

12\ 15/16
SN
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(16 - 15)=1 (15 -12)=3
1 : 3 Ratio of Quantity
(c) According to the questions
Sugar Solution =300 kg.

40% Sugar =% X 300 =120 kg

Water Sugar

180 120
+
180 [x]
1 1

X 180

180

Let the sugar added = x kg.

www.jkchrome.com

3 2 1 4
36 kg 24 kg 20 kg 80 kg
(Lead) (Tin) (Tin) (Copper)

Total
. 120 +x =180 kg.
X =60kg & Tin 24 + 20
(d) ' 729 66. (c) Letfirstblendi nd second blend is 3 kg
Total cost price = (35x2)+(40x3) =70+120 >
Milk Water
=(1x46)+(4x55) =266
7 : 1-9units =729 _ Total Profit x 100
Total C.P.
567 162 1unit=81 = 40%
) Acid :Water Mixture
M W Glass 1 [2 © 3 = 5]x63
Initial > 7 2
After 1 unit Glass2 [ 3 4 = 7 ] x 45
adding
Water 7 : Glass3 (4 5 = 9) x35
Always milk will be same
i.e. 1 unit of water will be ad Glass 1 126 : 189 = 315
unit - 81 mili liter Glass 2 135 : 180 = 315
Glass 3 140 : 175 = 315

4
(d) \ w =
1% ' 2 = 7)x5x3
2", : 1 = 5)x7x2
3 : 1 = 5)x7x1
or, (75 : 30) x % (56 : 14)x§ (28 :7 )x%
25 : 10
25 7
4 : 1
57 : 18 =75
% of water in mixture
=;—§ X 100 = 24%
(a) Alloy A Alloy B
60 kg 100kg
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+ +

[401] [544]
(d) According to the question,
SP of the mixture =Rs. 320

Gain =20%
Thus, C.P. of the mixture = 320 X %
= Rs. 50

3
Now, Using alligation method.

Tea - 1 Tea -2

80\ ) /280
N
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280_8_00=4_° 8_00_ 180 =£
3 3 3 3

Ratio of - 40 260

Quantity 2 : 13

(c) According to the question,
Mixture of copper and aluminium = 2000 gm

30% is copper means = % X 2000

=600 gm copper
600 20%

1400 + x _ 80%
1400 + x =2400

x =1000 gms 72.
Alternate: -
Copper Aluminium
30 : 70
20 : 80
Copper : Aluminium
3 : 7

-> 10 units = 2000 gms
- 1unit=200gm
1:4 > x3
We have to equal Copper amount because only

Aluminium is added.
7
+ 5 units Q‘

¢

Copper Aluminium

3 : 7

3 : 12>
1 unit =200 gm

5unit=200x5 =1000 gm

74.

(b) x:y
Quantity3:2 =
According to q

X’s cost=z + 2 Rs.

C.P. =Quantity x Cost
50=3(z+2)+2z

50 =3z2+6+2z

z =8.80Rs.

Costof X=8.80+2 - 10.80Rs.
(a) Total milk =60 liters
Drawn off = 12 liters
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Final Quantity x
— = = (1-)
Initial Quantity c
x = Replaced Quantity

C = Capacity

T = Number of process

Final Quantity ( 12)2
Initial Quantity ~ 60

_(4)2 _ 16
“\s/ T 25

Ratio of milk and water in the resul ixture =
16 : 9
(a) 1. Vessel 2" Vess

4

itial 7 + 5. =12
) 4 units
Final 7 + 9 =16
Solution
4 units -9
1 unit > %

16 units > =X 16 = 36
The capacity of the can = 36 liters

(c) Sprit Milk Total Capacity Ratio

I 4 + 1 =5 2

I 11 + 4 = 15 3

n 7 + 3 =10 4
Sprit Milk  Total

| 4x12=48 1x12=12 stxz
II' 11,6=66 4.6=24 15,43
1 7,(12=84 3x12=36 10x3x4
Total Ratio =198 : 72

11 : 4
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