20. ALLIGATION OR MIXTURE

IMPORTANT FACTS AND FORMULAE

1. Alligation : [L s the rule that enables us to find the ratio in which two or more
ingrradients at Lhe given price muost be mixed to produes 8 mixture of 4 desired price.
2 Mean Price : The cost price of @ unit quantity of the mixture is called the mean
e
3. Rule of Alligation : Tf twe ingredients are mixed, then
|'ﬂ‘|.1..1n1:il.}' off r.hrapw'I __(C.P. of dearer) - (Mean price)
\ Quantity of dearer | (Mean price) - (C.P. of cheaper)
We present as under :

C.I of & unit qguantity of cheaper C.F of & wnit quantity of dearer
ie) (d)
/ e \

{d —m) im - )

(Cheapor quantity) : (Dearer quantity) = (d — m) : {m = &k
4. Suppost a container contains x units of liguid from which yunits are taken out and

. y ll"
replaced by water, After n operations, the quantity of pure liquid = l.‘: {1 ij ] wnits
I

SOLVED EXAMPLES

Ex. 1. In what ratio mugt rice st Ra. 830 per kg be mired with rice st Ha 10.80 per
kg so that the mixture be worth Re. I0 per kg ?
Bol. By the rule of alligation, we have ;
C.F of 1 kg rice of 15t kind (in paise) C.F. of 1 kg rice of 2nd kind (in paise]
1080

Mean price
{in paise)

s " Ll

B3y
Required ratio = 80 : 70 = 8 : 7. :
Ex. 2. How much water must be added fo &0 litres of milk at I::- litres for Re. 20

a0 a8 to have 8 mirtore warth Hs. Iﬂ% a litre ?

{f |
Sol. C.P. of 1 litre of milk = Rs, 2&%%_-R1%



Cuanitative Aplitudg

C.B af 1 litre of water C.P af 1 Htre of milk

] Hs. *S_ﬂ
Xﬁ[un price

(4-2)-4 %93

Ratie of water and milk -%: ::Tﬂ = B: 32w ]l:d4

Quantity of water to be added to 60 litres of milk {l " sn:] litres = 15 litres,
Ex. 3. In what ratic must water be mired with milk to gain 20% by selling the
mixture at coal price ¥
Bol. Lei CF of milk be Be. 1 per htre
Then, 5.P. of 1 litre of mixture = He 1.
Gain obtained - 20%.

CP of 1 litre of mixtore = Ha, l%:&l]-—l{c

By the rule of alligation, we have :
CPE of 1 litre of water

L
e

ﬂ'\ (Eté.}/ﬂcl
T T

Rniiuﬂfwatmmdmlik-a'—];:izhi

Ex. 4. How many kgs. of wheat costing Rs. 8§ per kg must be mixed with 36 kg of
1¢e costing Re. 5.40 per kg so that 20% gain may be obtained by selling the mixture
it Ke. 7.20 por kg 7

Bol. SP of 1 kg mixture = Re. 7.20, Gain = 20%.

CP of 1 kg mixtore = Hs. [%#T_ﬂﬂ] = Rs, 8,

By the rule of alkgation, we have ;
C.P of 1 kg wheat of 15t kind C.B of 1 kg wheat of 2nd kind

(BOO p) (540 p)

(600 p)

P s ey
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Wheat of 1t kind : Wheat of 2nd kind = 60 : 200 = 3 : 100
Lot x kg of wheat of 1st kind bé mixed with 36 kg of wheat of 2nd kind.
Then, 3 : 10 =x: 36 or 10x =23 x 36 or x= 10.5 kg.

Ex. 5. The milk and water in twe vesscls A and H are in the ratio 4 : 3and 2: 3
rospectivaly. In what ratio, the liguids in both the vessels be mired to obiain a new
mixture in vessel C containing half milk and hall water 7

Sol.  Let the CP of milk be Re. 1 per litre.

Milk in 1 litre mixture of A :;Iltre Milk in 1 litre mivture of B = — litre:

r.nlrc-

Milk in 1 litre mixture of C = % litre.
CP of 1 Mtz mixture in A = Re. %; CP of 1 Kire mixture in B.= Re. %

Hﬂnpﬂm-ﬂn.%

By the rule of alligation, we have ; _
E.P.nfihh'eml.mﬁ CLP of 1 litre mix. in B

\\ /(5
/ﬂ\

o o O O S S e —— — — — N N S S . . e — — —— — — — —

(OBJECTIVE TYPE QUESTIONS)

Diirections : Mark (v') against the correct answer :

1. In what ratio must o grocer mix two varieties of pulses costing Rs. 15 and Rs, 20'per
kg respectively o as to get a mixture worlh Rs. 1650 per kg 7 (R.R.E. 2003)

(&) 3:7 i 5.7 (ed 7 -8 (dy 7 :5

2. Find the ratio in which rice at Re. 7.20 n kg be mixed with rice at Rs. 5.70 a kg to
produce & mixture worth Bs, 6,30 a kg (IGNOTT, 2003)
(a*1:43 {1 (B 3:d (di4:5

3. In what ratio must tea at Ra. 62 per kg be mixed #ith tea at Rs. 72 per kg so that
the mixture must be worth Rs, 64.50 per kg 7
(a) 3:1 (b 3-2 (ch4:3 5.3

4 In what ratic must water be mixed with milk costing Fs. 12 per litre to obtain a
mixture worth of Rs. B per litre 7
(a) 1:2 (b1 2:1 (ch2:3 d)3:2

B. The cost of Type 1 rice is Rs. 15 per kg and Type 2 rice is Re 20 per kg. If both Type 1
and Type 2 are mixed in the ratio of 2 : 3, then the price per kg of the mixed variety
ol rice is : (M.B.A. 2002)
() Hs. 18 (h Es. 18.50 () Rz 19 (dy Hs. 19.50



6.

10.

11.

14.

17.

Quantitative Aptitude

In what ealis must a groeer mix two variolies of toa worth Bz 680 o kg and Hs. 65

& kg so that by selling the mixture at Rs, 65,20 a kg he may gain 10% 7

{a) 3:2 (B) & :4 (¢} 3:5 (di 4 ;5
(8.5.0, 2004)

Hew many kilograme of sugar costing Bs. 9 per kg must be mixed with 27 kg of sugar

costing Rs. 7 per kg so that there may be a gain of 10% by selling the mixture at

Rs. 9.24 per kg ?

ta) 36 hg (B 42 kg (e 54 ke id) 83 kg
In what ratio must water be mized with milk to gain m%fs on selling the mixturs
at cost price 7 (LLC.AAD, 2003)

(@) 1:6 bis:1 el 2: 8 lefh 4 : 3
A dishonest milkman professes to sell his milk at cost price but he mixes it with water
and thereby gaing 25%. The percentage of water in the mixture is :

{a) 4% i) E%'ﬁi (&) 20% i) 25%
Twa vessels A and B contain spirit and water mixed in the ratio 5 : 2 and 7 : 6
respectively Find the ratio in which these mixture be mixed to obtain a new mixture
in vessel O containing spirit and water in the ratio 8 : 5 7
(2] 4:3 (b &4 et Bt B dy7:8
Two vessels A and B contain milk and water mixed in the ratio B : 6 and 5 ; 2
respictively The ratio in which these two mixtures be mixed to get a new mixture
eoniaining Eﬂ%ﬁ milk, ia :
(a) 2:7 (by3:6 el B:2 d) 6:7
A milk vendor has 2 cans of milk. The first contains 256% water and the rest milk. The
second contains 50 water How much milk should he mix from each of the containers
gp ag to get 12 ltres of milk such that the ratio of water to milk is 3 : 5 7
(&} 4 litres, B litres {bh] B litres, & litres
{e) & litres, 7 litres (el 7 litres, 5 litres
One quality of wheat at Bs, 9.30 per kg is mixed with ancother quality at & certain
rate in the ratio & ; 7. If the mixture so formed be worth Es. 10 por kg, what is the
rate per kg of the second quality of wheat 7
(&)} Ra. 10.30 {b) Ra. 10.610 (¢l Bs, 10.80 (d) Rs, 11
Ten worth Re. 126 per kg and Rs. 135 per kg are mixed with a third variety in the
ratio 1 : 1 : 2. If the mixture is worth Ra. 163 per kg, the price of the third variety
per kg will be ¢ (5.5.C. 1999)
(&) Ra. 189.50 tb} Rs. 170 i) Bs. 175.50 {d) Rs. 180
A merchant has 1000 kg of sugar, part of which ho sells at 8% profit and the rest at
18% profit. He gains 14% on the whele. The quantity sold at 18% profit is .
(a) 400 kg (b} 580 kg (e} 800 kg id) 640 kg
A jar full of whicky containg 40% aleahol, A part of this whisky is replaced by another
containing 19% alechol and now the percentage of alechol was found to be 26%. The
quantity of whisky replaced is :

1
la) 3 (b % i) % (d) %
A container containg 40 litres of milk. From this container 4 litres of milk was taken
out and replaced by water. This process was repeated further two times. How much
milk is now contained by the container 7
(a) 2634 litres (b 2706 litres (¢} 28 litres {d) 2918 litres
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18, £ litres are drawn from a cask full of wine and 15 then filled with water. This aperation
ig performed three more Limes. The ratio of the quantity of wine now lefl in cisk to
that of the water is 16 - 65. How much wine did the cask hold eriginally ?

(N.IET 2003}
La} 18 litres (B0 24 litres (¢ 32 hitres id) 42 litrus

19. A can contains a mixtare of two liguids A and B in the ratio 7 : 5. When 9 litres of
mixture are drawn off and the ean is filled with B, the ratio of & and B becomes T - 8.
How many litres of liquid A was contained by the can imitially 7
(a} 1D (b} 20 (el 21 idh 25

o0, A vessel is filled with liquid, 3 parts of which are water and b parts syrup. How much
of the mixture must be drawn off und replaced with watar so that the mizture may
be half water and halfl syrup 7

—-——--———_—_—-—__—_-—I-l-—_—l—--——_-—-'—_—_

ANSWERS

Lid 2ibk B ia) &i{@ 6 (2 6 (a) T (d 8 (a) 8 (a2 10.(d}
1L (a) 12 (&) 18 (& 14 (& 16, (& 16 (b} 17. (&) 18. (b 19. (a) 20. (¢

SOLUTIONS
1. By the rule of alligation :
Cost of 1 kg pulses of 1st kind Cost of 1 kg pulses of 2od kind
Rs. 15 -\\\ Rs. 20
Mﬂ.ﬂpﬂﬂ/
3.50 1.50
s Tequired rate = 350 : 150 =35:15=7: %
2. By the rule of alligation :
Cast of 1 kg rice of 15t kind Cost of 1 kg rice of 2nd kind
TE0 o BT p

mr
\

\

B0 &0
Required rutio = 60 ; 890 = 2 : 3
2. By the ruls of alligation :
Cost of 1 kg ten of 1st kind Cost of 1 kg tea of 2nd kind
a200 p T200 o
\NIE“FHM/
/' e \_
750 250

Roquired ratio = THO : 260 = 3 : L.



Quantitative Aptitude

4. By the rule of alligation :
[:.E.uf'lli'lrenlwuer C.F of 1 litre of milk

\.m /“““
/ \

Haﬁuut‘wnr:tam!k 4:8=1:;2
5. Lot the price of the mixed variety be Rs. x per kg

By the rule of alligation, we have :
Cost of 1 kg of Type 1 rice Enl‘tuflklnf'l"ypeﬂﬁl::

Rs. 15 mm/
/ \\ -

{Eﬂ =£)

____.-_'..Eﬂ:-l._q: 30 = Sx =90 = = 18
{x=150 3 e 2

So, price of the mixture is Rs. 15 per kg.
8. SP of 1 kg of the mixture = Re. 66.20, Gain = 10 %,

I i
CP. of 1 ke of the mixture = Ra.| T 68.20 | = Re. 62
g

110
By the rule of alligation, we have :
Cost of 1 kg tea of 16t kind Coet of 1 kg tea of 2nd kind
Es. 60 He. 86
“El.ﬂ];n/
/ = Ez
2
i Rr:ql.ur‘l'.-d ratio = 3 : Z. '
7 &P of 1 kg of mixture = Rs 924, Gom = 1%
C.P. of 1 kg of mixture = Rs, U‘i";ws{] Re. 5.40.
By the rule of alligation, we have :
C.P. of 1 kg sugar of 1st kind Cost of 1 kg sugar of 2nd kind
Hs. 9 Hs. 7
xumm/

R=. B.40

/\\



Alligation or Mixtura
Ratic of quantilies of 1st and 2nd kind = 14 : 6w 7: 3.
Lot x kg of sugar of 1st kind be mixed with 27 kg of 2nd kind.
Then, 7 : 3= x: 27 or ¢ = [?;ﬂ\-ﬁﬁkﬂ
. Let CP of 1 litre milk be Be. 1.

SP. of 1 litre of mixture = Re. 1, Gain = "—3”5%_

CF of 1 litre of mictture = _rllﬂlxi:rr]J = Re.
! 350

-3

By the rule of nlligation, we have -
E.En-!‘llihnfntar E‘Pnfllitrenfmilk

\Hm ,, V,/
1 \

T
Ratio of waler and smilk = lT_; -E = 1: 6

8. Let CP of 1 litre milk be Re. 1.
Then, 5P of 1 litre of mixture = Re. 1, Gain - 25%.

%
C.P. af 1 litre mixture = Re. I'lﬂ[lxl = h-é.
128 &

C.P of 1 litre milk C.P af 1 litre of water

““\mm/
A "N

2
5
= d 1
Hnlinufmlkhwuhr:-ﬁ-:;-d:l.
1
Hence, percentage of water in the mixturs - [%ﬁ]WJm = D0,
10. Let the C.P. of spirit be Re. 1 per litre.
E'-pirilinliitrum.in.-:-t‘.ﬁaglilrﬁ E.Eni‘lliLrami:.inﬁ=lh.-:~.

Spirit in 1 litre mix. of B = % litre; C.P. of 1 litre mit in B = Re. {"3.

Spirit in 1 litre mix. of C = I_i litre; Mean price = Re. E
By the rule of alligation, we have

441
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G-Eﬂ-ilt{tﬁ;'-;mimﬂ‘l!ihh c.ﬂcfllﬁﬂﬂ.i{%minﬂ
X & <
flla"l g

a1
R'Ef{ulh&drﬂlw--t-'i T8
13 91 el
11. Lat eost of 1 litre milk be Re, 1,
Mj!killl““‘ﬂmil.jn.ﬂ'-EillﬂrtﬂpﬂfillhEMJnh-EE 1—1-

Milk in 1 kitre mix. in B = ,—E; litre, C.P. of 1 litre mix. in B = Re. %

feod 1 ]
Milk in 1 litre of Bmnal '.='—5-:-—*a:l]-—ttm;M -
ilk 1m 1 litre inal s ila‘- 0% T i ean price = He, T

By the rule of alligation, we hawe ;
C.F of 1 litre maxture in A LB of 1 litre mixture in B

%\Imm/%
/ _X

Required ratis ‘EII'_dl-;_‘J
12, Let cost of 1 litre milk be He. 1.

NI 1Tl i B T 3:. LT | TR B e %

Milk in 1 litre mix. in 2nd can = % litre, OF of 1 litre mix. in 2nd can = He. é

=
Milk im 1 litre of final mix. = g litre, Mean price = Re. =,

8
By the rale of alligation, we have ;
C.P. of 1 litre mixture in 15 can C.P of 1 litre mixiors in 2nd can

!
E\

thi.nnftmmiﬂwl:;n%;—-l:l

So, quantity of mixture taken from each can - li E 12] = @ lilres.
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13. Let the rate of the second quality be Bs. x per kg.

E_'g.' the rule of u.“i.uulu,rr:, wi have -
ﬂﬂnrligwh-tar-uflﬂlrind C.P of 1 kg wheat of 2nd kind

100 x) p
wm/

lﬂfﬂ}p

1 -1
”“‘W oY if:- = T00x-7000 = 560 =» 700x = 7560 = x= Rs. 10.80.
4. Since first and second varetes are mixed in cqual proportions, so thewr avernge price

-, [w] = Re. 130.50.

S0, the mixture is formed by mixing two varieties, one at BEs. 130.50 per kg and the
other at say, Ra x per kg in the ratio 2 : 2, i, 1 : 1. We have o find =

By the rule of alligation, we have :
Cost of 1 kg tea of 151 kind Cost of 1 kg tea of 2nd kind

/ -\

(x=153)

Iﬂ_};:-_j = r-158= 2280 = xr= 17084
Hence, price of the third varety « Hs. 175.50 per kg

15. By the rule of alligation, we have ©
Profit on 1st part Profit on 2nd part

am\hﬂ;mﬂ/m
/ \

Ratiuﬂi':lﬂa.nllﬂndpﬂ.ﬁ.i 4:6=2:13

]

Quantity of 2nd kind = [Enum] kg = 600 kg

!

18. By the rule of alligation, we have :
Emﬁgﬂl of first jar Etrm.g'.hnfﬂ‘n:ljﬂ:

N m@///
x
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Cuantilative Aptiluds

So, ratio of 15t and 2od gquantities =7 ; 4= 1; 2

Hequired quantity replaced %

Amount of milk left after 3 operations

L. i ]‘* 9 @ 9 -
m (4] =— 11 = oG el — = . 1 Y
\ . tres [-l{lrmxmx lﬂ] 29.16 litres

Let the guantity of the wine in the cask originally be x litres.

4
Then, quantity of wine left in cask after 4 operations = [I[l -E] ] litres.
x

4
:[I—E] 4 1
S (8L o (2], 8
x &1 | = ]
=% Jx=24 = 2xr = x=24.

Suppose the can initially contains Tx und Sx litres of mixtures A and B respectively.

y S S |’ 2:]
Tx-—x0| litrea = T2 — — | librps,

13 ) g

Quantity of A in mizturs left =

i [ i
Quantity of B in mixture left 'lh'ﬁﬂj litres = |5:u1*—5] litres.
h L]

I:T:_‘.El]

4 T Q8% -] 7

—_—_—— - B e = = =3 050y =150 - 140x + 147
[&_?]*9 L M=+21 B

= 112x= 336 = x=3.
S0, the can contained 21 hitres of A
Suppose the vessel initially containg B litres of quid

Let x litres of this liquid be replaced with water.
¢ 3
GQuantity of water in new mixture = |3—%4x litres.

EI'l

litres.
B,

Qunnﬁtyﬂ&yruummnﬁthm-[ﬁ
iz I 5
[3-?+:J- 5-%] = Gx+24 = 40-0x = 10x =18 = xw=w—
|

r
So, part of the mixture replced ”%”%J_l'
L1

T S S e e e e — e — T — — — — —



