12. RATIO AND PROPORTION

IMPORTANT FACTS AND FORMULAE

I. RATIO : The ratio of two quantities a and b in the same units, is the fraction E
and we write it as & : b,

In the ratio a : B wo call & as the first term or antecedent and b, the second term
ar consequent

Ex. The ratic 5 : 9 represents :: with antecedent = 5, consequent = B,
Rule : The multipliention or division of each term of a rutio by the same non-zero
number does not affect the ratio,
Bx. 4 :6=8:10=12: 15 elc. Alsa, 4 8 = 2 * 5.

2 PROPORTION : The equality of two ratios is cailed preportion.
Wa:b=c:d, wewrite, a: b:: c: d and we say that & b, c. d are in proportion.
Here & and d are colled extremes, while b and ¢ are colled mean terms.
Product of moans = Product of extremas.
Thus, & :b::e:d = (bhxc)=ia=d,

4. () Fourth Proportional : [fa . b= c: d. then d is called the fourth praportional
to a, b o

(if) Third Proportional : If & : b= b: ¢, then ¢ iz called the third proportional to
& and b
{#if) Mean Proportional : Mean proportional between & and b is Jgb.
4 i) COMPARISON OF RATIOS :

We BHY :I'Ia‘l lm 1 B = (g il e

il COMPOUNDED RATIO -
The compounded ratio of the ratios (a : &, (¢ ; d), e ) iz {ace 1 bdl).
6. (i) Duplicate ratie of (a : b is (a® : B¥).
tii) Sub-duplicate ratio of (a : b) is (Ja . JB)
Liii] Triplicate ratio of in ; b) is (0 | B
{1 1
(iv) Sub-triplicate ratio of (a - bl is | ¥ : b3 |

i 2 o &b c+d "
(v If o then et e {componendo and dividendo)
6. YARIATION :

L1} We sy that x is directly proportional to y, if x = ky for some constant k and
W Wrike, X §

o e
L'
B &

(i) We say that x is inversely proportional o y, iff xv = k for some constant k and

|
We W, F e —
¥




SOLVED PROBLEMS

Exr LIfa:b=56:9and b:esd: 7 finda:b:e
Sel. E:b=5:1§ia.m:|.-ﬁ:{'-t|:T'—[JHE]:lTEE}-E‘:E
L ‘t i '4 "l

— ﬂ:b:r'b:ﬂi%n?ﬂ'ﬂﬁ'ﬁﬂ.
Ex. 2 Find:
(i} the fourth proportional to 4, 5 12
(ii) the third propertional to 16 and 35
{{ii) the mean propertienal botween (.08 and 0.18.
Bal. (il Let the fourth proporiional to 4, 8, 12 be x

Bx B Jar

Then, 4 : B:: 12 :x '+ duweg=9%]11 = =

Fourth proportional to 4, 3, 12 is 27,
iffi Lot the third proportional to 16 and 38 be x

Then, 16 38230 :x = 1oxg=3=3I6 & r=

36 = 38 81
16
Third proportional to 16 and 36 is 81

i#f) Mean propartional between 0.08 and 0.18
B 18 144 12
= (8 = i e M e B fe— | T w— o
e “]leﬂﬂ \[mnxmu 104

Ex. 8. Ifx: y= 3: 4, find (4x + &) : (5x - Jy).

ﬂ[rillﬁ [4131-5]
Sal. I-:-E =5 Szl .y = a =':3+H=E_
¥ 4 fr -2y 5”-]—‘3 'r.-H-“_ﬂ] Iﬁl 7
|.,:r.l 77
Ex. 4. Divide Rs. 672 in the ratio 5: 3.
Sol. Sum of ratie torme = (5 + 3) = &

First part = Ra, [E‘I‘Ex :) = =, 420; Secend part = H‘-I[E-"T!H%J = g 253

Ex. 5. Divide Bs. 1182 among A, B, C in the matio 35 : 28 20.
Sol. Buom of ratio Lerms = (356 + 28 4 20) = 53,

A's share = ih.{]lfﬂa-::—;] = Rs, 430; B's share = Hs. (Hﬁﬂx%]- Hs, 392;

C's share = Rs. | 1162 ﬂ] - Rs. 260,

Ex. 8. A bag contains 50 p, 25 p and 10 p coins in the ratio §: §: 4, ameunting to
Rs. 206, Find the number of ceins of each type.
Bel. Let the number of 50 p, 25 p and 10 p eoins be 5x 9x and 4x respectively

Thm.i"':+a—1+2=

Z 4 10

ex Six+ 45x 4+ Bxr=4120 &= IBxr=4120 = x=40.

; Mumber of 50 p coins = (5 x 40) = 200; Number of 25 p coins = (9 x 40) = 360;

Mumber of 10 p coins = (4 » 40) = 160,



Crugntitative ‘Aptitude

Ex. 7. A mirture containg aleohel and wator in the ratio 4 : 5. IF 5 litres of water
is added Lo the mixiure, the ratio becomes 4 © 5. Find the quantity of alcohol in the given
mixtaro

Sel. Let the quantity of alcehol amd water be 4x litnes and 3x lires respectively. Then,

dx 4 g
oyt = Wr=4@c+8 = Hx =20 @ xr= 25

Cuantity of aleohol = (4 = 2.5) litres = 10 litres.

(OBJECTIVE TYPE QUESTIONS)

Dvirections : Mark () agaiogt the correct answer -

1.

a

3.

10,

1L

13,

14.

FA:B=5:Tand B:C=6:1l,then A:B:Cis:

(ad 65 ;77 : 66 (b} B0 : 42 + 7T (¢} 35 49 ; 42 (d) Mone of these
ifA:Be3:4andB:C=8:9.then A : Cis:
@) 1:3 (a2 (el 2:3 W12
IfFA:B=28:15,B:C=5:8andC:D=4:5 then A : D is equal to :
(@) 2:7F (b) 4 : 1B (= 8 : 15 (d) 15 : 4
Irﬂ:ﬂ:ﬂ-ﬂ:.’i:l,th-u%:%:%inemu]tu: (B.5.0. 2002)
{a) 4:9: 16 (&) B: 5 ;12 (ch 8 :9: 18 (d) & :9:24
II'ﬁ..‘ﬂ-l-E,B:ﬂ=i:Ede:D=E'..—d then the ratio A:B:C:D ig :
2 8 3 8 5 4

(a) 4:8:8:10 (B) & ; 4;:8:10 (B :8:0:10 i 8:6:10:9
HA:B=2:3B:Cud:5andC:Ds6:T, thenA:B:C:-Dig:
(a) 16 : 22 : 30 : 35 ib) 16 : 24 : 16 : 36
(£l 18 : 24 : 30 - 35 (d) 18 : 24 - 30 : 35 {5.5.C. 2002)
H2A =3B =4, then A : B : T i ;
(@) 2:3:4 (bl 4:58:2 (e B -8 (d) 20 ;15 : 2
wd Bl ok BiCis:

a 4 5
(@)d:3:5 ib)5:4:3 el 3:=4-5 () 20 15 : 2
‘If 24 = 3B and 4B = 5C, then A : Cis :
(a) 4 :3 (B) B: 15 ) 15 : 8 il 3:4
The ratio of 43% ; 29 is same as :
fa} 2:1 () 4:1 e T7:5 (d) 7:10
Ifl:lzlrL,th:nlhnwluenf.tii:

B 2 L
() 15 (B) 2 {eh 2.5 {d) 3.5
K07 : x:: 5: 8, then x is equal to - (L.1I.C. 2003)
(a) 1.12 (b) 1.20 {g) 1.35 (gl 1.30
Ifx: y=5:2 then (Bx + 85 : (Bx + 29 is : {8.8.C. 2001)
(&) 22 : 20 (k) 26 : 81 (g) 28 ; 22 (dy 61 : 26

If 16% of x= 20% of ¥, then x: ¥ is :
(&) 3:4 (kY d:A3 (ed 17 : 16 (d} 16 : 17
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15.

1&.

17.

21.

aL

fix:W=2:1then( - ¥ : @+ Pis:

(a}3:5 B 5:3 icl1:3 (da3a:1l
If (4x® — 3%) : (20 = 5% = 12 : 18, then (x: ) is :

() 2:3 (b1 1:2 (o) 8:13 (dh2:1
If 32 + 45 = dxy, thes x: yis :

(a) 2:1 (b 1:2 feb1:1 (d)1:4
IF5¢F — 13xp + 672 =0, then x: yis :

(&) (2 : 1) only (k) (3 : 5) only

(B (5:3oril:2 Cay (3 : 5heri2: 1)

lr%:%.ﬂuﬁu+ﬁj:[y+ﬂl is equal to :

() 3:5 (b 13 : 8 (D B:5 id) 5:8

& & e a+shae
If —===—, then iz equal to

3 1 9 e

1 1

(ay 7 (b 2 ic 2 {d) =
fia+ B :(b+e):-(ceul=B:7:8and (& + b+ ) = 14, then the value of ¢ is :
(=) 6 (b7 (c) & id) 14

The salaries of A, B, C are in the ratio 2 : 3 : 5. I the inerements of 15%, 10% and
20% are allowed respectively in their salaries, then what will be the new ratio of their

salaries 7 (Bank PO. 2002)
(a) 3:3:10 (b)Y 10 ;.11 20

ch 23 : 33 : 60 id) Cannot be determined

If Rs. 782 be divided into three parts, proportional to é .- g; : %, then the firet part
i (C.R.1. 2003)
{m) Hs, 152 (b} Rs. 190 (¢l Re. 196 (o) Ha 204

If 76 ig divided into four parts proparticnal te 7, 5, 3, 4, then the smallest part 1= :
el 12 (b} 15 (el 16 id) 19

Two numbers are in the ratio 3 - 5. I1 9 is subfracted from each, the new numbers are
in the ratio 12 ; 23, The smaller number is : (8.8.C. 2003)
[a}l 27 {b 33 (] 49 (d} 65

Two numbers are in the ratio 1 : 2. If 7 is added to both, their ratio changes to 3 : 5.
The greatest number is : {(Hotel Management, 2003)
(o} 24 (b 26 (el 28 id} a2

Re. 1210 w:rudiwidﬂdmnﬂg&ﬂﬂmﬂ:utﬁ: B=&:4and B : 0 =5:10 Then,
C gets -

(a) Ra 340 V(b Re. 400 {¢] Rs. 450 id) Rs, 475

In a bag, there are coing of 25 p, 10 p and 5 p in the ratio of 1 : 2 ; 3. If there are
Ra. 30 in all, how many & p coins are there 7 (Hotel Management, 2003)
(o) &0 (b 100 (e} 150 idi 200

The ratio of three numbers is 3 : 4 : 5 and the sum of their squares is 1250. The sum
of the numbers i3 :

(a) 30 by 60 (e 60 (o S0

The ratio of three numbers is 3 : 4 : 7 and their product is 18144, The numbers are :

(a)'®, 12, 21 {bh LS, 20, 25 (c) LB, 24, 42 id)y None of thess

Salarips of Ravi omd Swmit are in the ratio 2 : 3. If the salary of each is increased

by Ra. 4000, the new ratio becomes 40 : 57. What is Sumit’s present salary ?

(@} Hs. 17,000 (B Re. 20,000 (el Rs, 26,500 (dl WNane af these
{(Bank PO. 2003)



Quantiative Aptilude

2
32. If Hs. 510 be divided among A, B, C in such a way that A gets 3 of what B gets and

1
B gets 3 oF what C gets, then their shares are respectively : (I.M.T. 2002)
fa) Re. 120, Rs. 240, Rs. 150 (b} Rs. 60, Rs. 80, Rs. 360
(et Rs. 150, Rs. 300, Rs. &0 {d} None of these
33. The sum of three numbers is 98. If the ratio of the first Lo the second is 2 - 3 and that
of the second to the third iz 5 ; 8, then the second number is - (B.5.0. 2001)
(@) 20 (b 30 {ch 48 {d) 58
34. A fraction which bears the same ratio Lo '.'1!'? that ﬁ does to %. i85 equal Lo ;
I i - EI BEs
(&) s (B T (e 11 (d) 55
(5.5.C. 2001)

85. Hs. 366 are divided amongst A, B and C 50 Lhat A may gel % az moch as B and

]
together, B may get 7 @& much as A and C together, then the share of A s ;
{a) Rs. 122 () e, 13960 (& Hs. 146.60 (d} Ra. 153
36. A sum of Rs. 1300 is divided amonpget P Q, R and S such that

Ps share  Q's share  R's share 2 Lzt s
Qsshare Rsshere Sashare 3 Then, F's share is : (L.1C. 2003)

(a]l Ra. 140 (BY Re. 180 il K=, 240 {dy R 220
4 4

87. °A and B together have Rs. 1210. If {5 of A amount is equal to 7 of B's amount,
how muoch amount doas B hawve 7 {AA O, 2002)
(&) Re, 460 (b) Ha. 484 (e} Ra. 550 (dl Rs. 664

38. Two numbers ar¢ respectively 20% and 50% more than a third number, The ratic of
the twe aumbers 15 : (5.5.C. 2003)
o} 2:6 By 3:6 (el 4:5 idi6: T

39. Twoe whole sumbers whose sum is 72 cannot be in the ratio -
(@} 5:7 M3 6 (el 3. 4 (i 45

40. Ifa earton containing a dozen mirrors i dropped, which of the following cannot be the
ratio of broken mirrors to unbroken mirrors 7
(2] 2:1 31 & 3-2 id} 7.6

41, "Scats for Mathematics, Physics and Biology in a echool nre in the ratio 5 : 7 &, There
is a propesal to increase these seats by 40%, 50% and T5% respectively What will
be the ratio of increased seats 7 (Bank PO, 2003)
(aY 2:3:4 (bl & :7:8 yG:8:9 {0 Kone of those

42. Thae ratic of the number of boys and girls in a college is 7 &, If the percentage increase
in the number of boys and girls be 20% and 10% respectively, what will be the new

ratia ? (R_B.I. 2003)
(a) 8:98 (b 17 - 18
(& 21 ; o2 {d) Cannot be determined
43. A sum of money is to be distributed among A, B, ¢, 1V in the proportion af' 5 -2 -4 ; 3.
If C getz Rs. 1000 more than I, what is B's share 7 (R.B.I, 2003)
{(a) Rs. 500 (b} Rs. 1600 ic) Hs. 2000 () None of these
44, If 40% of 2 number is equal to two-third of another number, what is the ratio of first
number to the second number 7 (Bank PO. 2002)

(a) 2:5 b a:7 fchB:3 (d) T:48
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4,

47.

&

bl

Ratio of the earnings of A and B is 4 : 7. If the earnings of A increase by 80% and those
of B decreass by 25%, the new ralio of their sarnings becomes 8 @ 7. What are Az
earnings 7 {Bank PO, 3002)
(a) Rs. 21,000 (b)Y Bs. 22,000 [} Hs. 28000 (d) Data inacequate
What lenst number must be subtracied from cach of the numbers 14, 17, 84 and 42
sp that the remainders may be proportional 7

lal O (b 1 [ch 2 {dh 7

In a mixtore of 60 litres, the ratio of milk and water i 2 ; 1, IF this ratis 8 to be
1: 2 then the quantity of water to be further added is ;

{al 20 litres (b A litres (et 40 htres idl & litres
The fourth propartional to 5, 8, 15 iz : (LRB. 2002)
(a} 18 (bt 24 (e} 12 () 20 {a) 21
The mean proportional belween 284 and 104 s
(a} 12 (b)) 39 [eh G4 {d) Mone of these
The third proportiomal to 0,36 and 048 i :
(o} 064 (b 01728 [ch h42 {d) 0.84
The third propertional te (3* = ) and {x = ¥ is :

X+ i
(@) (x + (b {x = (B Trg D 3

The ratio of third propertional to 12 and 30 and the mean proportional botweon 9 and
25 iz -

fa} 2 :1 by 5:1 [ch 7: 15 id) 9: 14
[n a ratio, which 1% equal w 3 : 4, if the antecedent iz 12, then the consequent is :
(a) 9 {b) 16 (ch 20 (d) 24

64, The prices of & scooter and a TV, are in the ratic 7 : 5. If the scooler cosis Rs. BOOOD

a7,

more than a TV, set, then the price of a TV, et is :

(a}) Rs. 20,000 {B) Rs. 24,000 ic) Re. 28,000 (d) Bs. I2.000
Ap amounl of He 725 was divided between A B and C. If each of them had recsived
Rz. 25 loss, their shares would have boon in the ratio of 1 : 3 2. The money received
by C was ;

(a} Ra. 195 (b Re 200 (e He 225 (d) Ha. 245

An amount of Hs. 2430 is divided among A, B and C such that if their shares b

reduced by Hs. 5, Rs. 10 and Hs. 15 respectively, the remainders shall be in the ratio
af 3 -4 : 5 Then, B share was -

{a) He. G05 {b) Ra. TS (ch Re. S0 (d) Bs. 810
The ratio between, two numbers i 3 ;4 and thewr LOCM. 15 180, The first number 15 ;
iay 60 (b 45 feh 20 (g} 15

An alloy i3 to contain copper and zine in the ratio 9 : 4. The zine required to be melted
with 24 kg of copper is ;

{2} mg ke (k) m% ke (el 9% kg (d) 9 ke

0] ll.H al an J:“n_',.' A @ mixed with 100 ke ol allow R. I!I'n“t!jr A has laad and tin o the
ratic 3 : 2 and alloy B has tin and copper in the ratio 1 : 4, then the amount of Lin
in the new alloy is

(a) 36 kg (h) 44 kg (er 53 kg (d) B0 kg
Gold is 12 times as heavy a¢ water and copper ig 9 times &€ heavy as water. In what
ratic should these be mized to get an alloy 15 times as heavy as water 7

fal 111 (h) 2 :3 (ck1:2 (dy 3:82



CQuaniitathve Aptitude

61 15 litres of mixture contains 20% aleohol and the rest water If 3 litres of water be
mixed with it, the percentage of alcohol in the new mixturs would be :

(&) 16% (b) 15%% (e 17% (d) lﬂ%%

62. 20 litres of a mivture confaing milk and water in the ratie 5 : 3. If 4 litres of this
mixture be replaced by 4 litres of milk, the ratio of milk te water in the new mixture
would be :

(@) 21 (k) 73 &9 8:3 (d) & = 3

83, B5 kg of a mixture contains milk and water in the ratio 27 : 7. How much more water
is to be added to get & new mixture containing milk and water in the ratio 3 : 1 7

(@) 5 ke (b} 6.5 kg () 7.25 kg id) 8 kg
&4. The ages of A and B are in the ratio 3 : 1. Fifteen years hemnce, the ratio will be 2 : 1,
Their present ages are ;
(al 30 yeara, 10 vears () 45 years, 15 yeirs
(c) 21 wears, T years () 60 years, 20 years
66, The average age of three bovs is 25 yvears and their ages are in the proportion
3:5:7. The age of the youngest boy is
wal 21 years {b) 18 years {e) 15 years [ !'ilz.'u.r:.
66. The speeds of three cars are in the ratio 5 . 4 ; 6. The ratic between the time taken
by them o travel Lthe same distance is !
latG:4:6 B 6:4:5 (e 100 : 12 ; 15 (e 13 : 15 : 10
87, In e college, the ratio of the number of boys to girls is & : 5. If there are 160 girls,
the total number of students in the college is :

(a) 100 (k) 250 (£} 260 (d) 418
68, The sides of a triangle are in the ratio %: % - % and its perimeter iz 104 em. The

length of the longest side 15 ;
(&) G2 ¢m by 48 (e} 32 cm () &8 rm

68, The ratio of the number of boys and girls in a school is 3 : 2. If 20% of the boys and
20% of the girls are echolarship holders, whal pereentage af the ptudents does not goel
the scholarship ?

(&) 58 ik 70 lc) 78 id) B0

70. In a school, 10% of the boys are same in number as +th of the girls. What is the
ratte of boys to girls in that school 7
(@) 3:2 (b 5:2 o | d) 4:3

71, Three containers have their volumes in the ratio 3 : 4 : 5. They are full of mixtures
of milk and water, The mixtures contain milk and water in the ratio of (4 : 1, (3 : 1)

and (5 : 2} respectively. The contents of all these three containers are poured inko &
fourth container The ratio of milk and water in the fourth container is

b 4:1 (b} 151 : 48 {ch 157 : B3 iy 5:2
T2."x waries inversely as square of y. Given that y= 2 for x= 1. The value of x for ¥y = 8
will be equal to : (C.D.8. 2008)
1 1
La} 3 [ & [L‘JE L) ]
T8. If 10% of r=20% of ¥ then x: ¥ is equal to ; (C.D.8. 2004)

(x) -2 (21 L+ | d) 10 : 1
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T4. The electricity bill of a certain establishment is partly fBxed and partly varies as the
mumber of units of electricity comsumed, When in & cerinin month 540 units are
consumed, the hill is Rs. 1800. In another month 620 units are consgumed and the bill
is Rs. 2040. In yet another month 500 units are consumed, The bill for that month
would b ;

(a} Rs. 1560 (b} Rs. 15680 {ci Re. 1840 (d) Rs. 1960

75. The ratio of the incomes of A and B is 5 : 4 and the ratio of their expenditures is
3: 2. If at the end of the year, sach suwes Bs. 1800, then the income of A is

(o} K. 3400 (b} Rz 3600 (el K=, 4000 [d) Bz, 4400

6. Zinc and copper are melted together in the ratio 9 11 What is the weight of melted
mixture, if 258 kg of onec has been consamed in it 7

(a) 58 kg (b) 60 kg () 6d kg (d) 70 kg
77. The compounded ratio of {2 : 3), 06 : 11) and (11 ; 2) is
(@) 1:2 b 2:1 (c) 11 : 24 (d) 36 : 121
TA. If 0.4 of a number is equal to 0.06 of another aumber, the ratio of the nombers 1= -
la) 2:3 {b) 3 : 4 (ch 320 id) 20:3

9. The least whole number which when subtracted from beth the terms of the ratie
6 7 givee 8 ratio less than 16 ; 21 15 :
ia) 2 {b) 3 ch 4 (d) &

80. A and B are two alloys of gold and copper prepared by mixing metals in the ratio
7:2and 711 respectively. [l equal gquantities of the alloys are melted to form & third
alloy C, the ratio of gold and copper in  will be ;

la}) §:7 (b 5:4 {cd T:B (dy3:5
BL. Which of the following ratios is greatest 7
ial 7:15 (kY 15 : 23 {c) 17 ;: 85 fefy 21 - 28

B2, A certain amount was divided betwesn A and B in the eatio 4 - 2. If B's share wasg
Rs. 4800, the total amount was ;
(a] R=. 11,204 (b Rs. G400 {c) Ra. 1520 () Ra. 35 2060
B83." A sum of Rs. 53 is divided among A, B, C in such a way that A gets He. 7 more than
what B gets and B gels Rs. 8 more than what C gets, The ratio of their shares is

(ml 18 : & : 18 tb}ﬂﬁ-:_l-ﬂ::lﬂ () 18 : 25 : 10 )y 15 : 8 : 30
B4. What iz the ratic whose terms differ by 40 and the messure of which is % ?
ia) 16 = 58 (&) 14 ; 56 {c) 15 = 56 (d} 16 : T2
ANSWERS
1. (& 2 (e 3. (h) 4. (d) 8. (d) 8. (o 7. i) B (e
8 (& 10. (&) 1L ic) 12 (B} 1% (& 14 (b 15 (m) 18, (&=
17. (2} 1B.(dy 18 () 20.(b) 3L (&) 22 () 2B (d) 24 (&)
26, (b 26, (&) B7. (b)) 2B, (o) 29, (g 30. e 21. (d} 32 (b
33. (b B4.(m) A5 (a) B8 (B 3T (B 28 (& 2, (e 40, (o
dl. (o] 42, 000 48. (00 44.(c 45 (&) 46. (& 47. (d) 48, (b
49, (i  B0. (a) BL () B2 (b &3 (B} 54 (3 65, (o) 58, (d)
GT. ikl B8 1a) 5HB. (& 80 () 6L (hy B2 (k) 63 (a) 6l (b
86. (c) BB (d) GB7.(d oG8 (B e9(s TO.(B) TL (& T2 {(d
3. () T4 (b)) 7B (& Td. ) TT. (B T (& Ta. (bl BO. {g
B1. (d) B2 (a) 83 (5 B’ (a)
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Quantitative Aplitude

SOLUTIONS
A:H-E:?,H:G'H:H-[ 31 [TH»:J 1?-
g/ ]
A:E:C:ﬁ:?:%-ﬂﬂ 42 - T7.
A 3B B X T4 B] [3 5] 2 .
—_—- =, — - = o | = = — = o= ws A& ;w2 F
[I]- 4 C '5] c [B C 4 8 B E
A 8 B 5 . 4 A A B C {B b 4 ‘i
BB Cc s™ME"E * 1 [ﬂ”c”n] % 8 5 1B
= A:D=4:18
A& 2= 2.8 dx 3 C 4ix
letA=2x B=3xand C =42 Then, — = — ==, - =-— = - and — = =
B o 2.8 . a4 Ao e 1
el BB Soeldl o By o piag
B C A = | 1
1 3 1 i 2
A..B-E.El-'l . B:Ca=:==23:50C DFE'I 10; 9
=&AE!35EJ£&MED-E:
= A:E:E:D-{:Ezﬁrg-ﬂ:ﬁ:lﬂ:ﬂ.
3
ﬁl.:E-E:.‘i,E:{'.'-JI:.'1--[-'l:-eE]:[Ei:n--:E-E:E
: 4 4 ) 4
51 15 b+
: =T = —] IIIT 1 : —_—
and C; D=6 (E:EJ” .c'ﬂ__l 5 e

m AB:C:BD=3r3%: ]f:?'lﬂ:ﬂl:w:ﬂﬁ.

Let‘aﬁ=3ﬂ-=4ﬂ=&.mm.ﬁ=%.ﬂ=%andﬂ=£

3
) .|’|.:B‘.E=£'.£:£=ﬂ:i:ﬂ.
2 .8 4
Ln%-%-%-k Aw Sk B 4hand C v B
# A:B:Cadk:4k:6k=3;:4; 5
24 = 5B and 4E = 50 = %=%nnd%=§
i VIR H) ["’ A R o B T
C k 4/ 8 .

- Y el
o R

i 1 1 1060 i 1 "1 104 4
-_ — e N e— O —
L S - ) - LE 125 25
1 A h 1]
T e = 2 = 9K
— .. F:=:1 y - 2
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12, 1xx6) = (DT5= B) == ::--g--l.ﬂll
E:+H}l:1lr:5&}+{'ﬂxli:l_m 29

Br+2y (Bxbki+(ZxZh) 448 22
= (8Bx+ 8§ :(Hx + 29 = 208 : 22

13. Let x = 5k and y = 2k Then,

1oz _ 20y R e E].i
1d 6% of x= H% of v = e ¥ = [lﬂDHlﬁ &

= xiyF=4: 5

15, f-? - ;—:-% - §t£=::i | By componendn and dividendol
- E:;_;‘;-E o (F-y: (B =35
16. ;—"‘;T—g -% = 184 - 3% = 1202 + 5Y)
= 522 =117 = 2 =00 = §=g = i-%

- Hequired ratio is 3 : 2
17. 2+ d4fady = F-dp+dfeald o (x-FaD

2 (r=2¢=0 o x=32y = ;-%

S 4 B fH
18. 5% - 1Bxp + 6 =0 == B2 — Wy -3y s+ 6@ = 0
i BX(x=2v = A¥i(x =29 =0 = (x=2p {Gx=Ty =0
F I_E_rnrﬁr-_ayhihgmi.i
1 ¥y &
(x:¥=(2:1)or(3: B}
19. ht%-l;--i-Thm.x-ﬁktndj--E.k.
r+5_E&+ﬁ_:‘-ik+1l_E
y+B Bk+8& Bikell B
20, l.-l:L%:%=_£F=k.Thtn.n:-3.i.b-d.t.rn'ﬁ.
nhb4c13ﬁ+4k4'ﬂ:_14k_2
o ' Tk Th '
2l Letda+ b =6k (b+ ¢l = Tk and {c + a) = Bk

= (¥+8)'(y+B) =584

Then, 2z +hec)l = 21k = 2wid = 21k = .I-Eni-

21 3
4
5
22 letA=-2k B =3kand C =5k

:u-m-[&:-e ]-E— # ec=la+b+e&=0a+ bl=i(l4-8)=p,

115 115 23
Al i = -— o —
B Yy I [mulﬂ] 0"
- 110 110 1 3%
B = ——— of = F3 )
g new zalary : of 3k I:] #E.kl 6 k



120
E‘unmnﬂlq—ﬁﬂd [Im:n:.ﬂ‘]
23k 33k
N - = 2R 3B B0,
oW TA T
. 3 .l_E_E= e
3. Given ratio i B:8:0

lnpm—Ru..[TSEI%] = Hs, ZM,
24. Girmmﬂﬂ:?-&‘ﬂ't&mufmﬁuums-lﬁ.
Sml!llﬂtput-[?ﬁx }—12.

25. Lot the numbers be x and Sx Then, —E"'}% e 23(3r-9) = 12(5c -9
.:l--
e 9y =9 &= =11

& The smaller number = (3 x 11) = 33.

26, lﬁihenmrﬂauuhxmdhm“,;-l;';:% o 5E+T=32x+T) & x=14
Greatest number = 28,
\ £]. | . . )
27, A:B=058:4B:0C=9:10 [EHE].(IDHE}—‘.'I- 3
h;B:C:E:l:#::I5:EE:iﬂ.
Sum of ratic terme = (45 + 36 + 400 = 121,
C's mm—ﬂm[lilﬂx%] Rs. 400.
28. Let the number of 25 p. 10 p and 5 p coins be x 2x and 3x respectively
20x 10w 2x Guix Gl
= Ba ——.
Then. sum of their values = Hs. [ll'.]ﬂ = + llilﬂ-} 50

Gilx w100
-l-fm-lﬂﬂ - Iw — m B,
Henep, the number of 5 p cpoing = (3 x B0} = 150,
20, Let the numbers be 3x, dx and 5x Then,
o + 164" + 252" = 1250 << 502 = 1250 & xX =26 e x= 5.
Sum of numbers = (3x + 4x + §x) = 12x = (12 x 5) = &0
80. Let the numbers be 3x, dx and 7x Then,
Sxwdxx Tx=181dd & P =216 & ¥=6® @ x=6
& The numbers are 18, 24 and 42
81. Let the original salaries of Ravi and Sumit e Re. 2x and Hs, 3x respectively Then,

kol ‘ﬂ e BT(2x + 40000 = 4003x + 4000) = Gx = GENHD < Ix= F4000.

Hx 4+ 4000 57
Sumit's present salary = (3x + 40000 = Rs. (34000 + 4000) = Rs. 35,000,

3 B 3 C 4
= A-BsZ2:3andB:0=1:4=5:12 = A:B:C=2:3:12

32, [ﬁ=gﬂmdﬂ=%ﬂ) i A Lo B 1L
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oy
i BB |'amx1—] o 88 L share = Bn [514::-:% - Rs. 90;

e share = K= [ﬁ'lﬂxg] = Hs 280

3. Let the three parts be A, B, C. Then,

i At [
A:B=2:83apd B:Cm5:8m ﬂxal:[ﬂxﬁJiﬂtﬂ
1 w) 5 5
= AB:C=2:8:Ao10:18:28 = B=[98:12] 30
5 19 )
P g M T 1« Al 0% ML
M Letzr: —::—:—, Then, 8 — =2 — 5 — e | —N—p— s —
|9 R R T [2’?115]5&
/A B+Cnl:2 = A',-,mm-ft:[aaﬁw-; = Rs. 122
g 2 3 [& Hr
36. Let P = 2r and Q = 3x Then, = = = Bee@=|Sxix]=—.
= e N B g T 39713 J 3
2 3 3 ox) Tx
n‘ll — - -EHI H- —_ —_— ==
i S S b [a”z,. 4
s, Pu e G B e = and e X,
4
7
Now, P+Q+R+5 = 1300 « [.h-.in-zﬂ%;‘-]:im
ey (Bx+ 12x + 18x =+ 2Tx) = H200
65
P& share = Re. (2 = 80} = Rs. 164,
4 2 f% 18 | A B
e A=|Se2p As=R e A:Bwi:g
Eingh .g.“a.] 3 B %
B's share = Hs. [Illﬂx%] = Ra. $84.
AR, Let the third nomber b 5
130k G
Then, first number = 130 of ¥ = R H
104 ]
gepand mumber = 1500 of ¥ = 15‘3: E't-
Iﬂ:l- 2

anufﬁIaLtwunmhannff:%-:lh:lﬁztd:&
. The som of the ratic terms musi divide 72, So, the ratio cannof be 3 - 4.
. For dividing 12 into two whole numbers, the sum of the ratie terms must be a factor
of 12, So, they cannot be in the ratio 2 : 2.
41, Originally, lot the number of seats for Mathematics, Physics and Biology be 6x, Txand

28

8x respectively
Number of incrensed seats are (140% of Ox), (150% of 7x) and (175% of Sx)
i.e —x.'u'J [Ex?x and [E: El.f] ie T, e, and 14x.

\ W iy 100 2

PP PPN I Sl S |
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4T,

48

61.

Quartilative Aptiude

Originally, let the number of bove and girls in the college be Tx and Bx respectivaly
Their increased number iz (120% of Tx) and (110% of 8x)

: 120 1 110 12 4-:.:
L, | — = Ty | and | — = By
[lﬂﬂ ,-I [ 1o ] i

B -l‘

H.equlradraﬂn-r%:%_il 22
Let the shares of A, B, C and I) be Bs. Gx He, 2x Re dx and Rs 3x respeetively
Then, 4% — 3x = LHH} 42 x = 1000

B chare = Ke. 2x = Hs. (2 x 1000] = Ha. 20:00.

2 404 2B 2A 2B A 2_5) &
Let 40% of A = =B, —_ .= —=l=x=|==
A R L o 3Hﬂ[a“2]a
A:B=5:3
Lat the original earnings of A and B b= Hs 4x and Es. Tx
Hrw“.t'n.lngln:l'.ﬁ.-lfrﬂ'iufﬂp_-t:-'ﬂ.hl!ﬁ-gud.:]-m.ﬂ;.
New earnings of B = T6% of Bz, Tx = Rs [:—:1} Ihﬂr-
s o I,
fix : g B:7T = TPy

Thiz does not give r. So, the given data is inadequate,

Let the required nomber be x Then, (14 - % ; (17 — &) 2 (34 — 2 (42 — 2.
i:—_':=%:5:—: & (=48~ 2) = (17 -2} (34 - 2

= P56+ 588 =2~ 5lx+ 578 & 5x=10 ¢ x=2.

Required number = 2

Guantity of milk = [m: %) litres = 40 litres.

Quantity of water in it = (60 — 40) litres = 20 litres
New Ratio reguired = 1 = 2.

Let quantity of water to be added further be x litres. Then, milk : water = TR
¥+
40 1
Now, ‘_ﬂ_iﬂiﬂ-:-mwrnﬁn

Guantity of water to be further added = 60 litres.
Lat the fourth proportional to 6, B, 16 b x

Then, G:8:: 16 x = 5r = (Bx15 & J=".Ex]5.l

5
Required mean proportional = 234 x 104 = /13« 9x2x 13x 8 = (13x 3 x 4) = 156.
Let the third proportional to 0.36 and 045 be x
[D.ﬂl&:-fﬂ.aiﬂ‘l

r

Let the third proportional to (* = ) and {x = ¥ be z Then,

=Pl {x=-P::(x=-9: ixd = &) = (x - yPR = |-t—_‘.l'.|'= = [I—]'.il.
x - 3 _1.2:-:3 x=-¥F <= 2z l:;!.-.:,i:. G s

= 24.

Then, 036 : 048 :: D48 : ¥ = x = = (54,
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B2, Let the third proportional to 12 and 30 be

Thonr, 12180 51 90z x 60 Wr=00 %9 o x= D00

74,
12
Third proportional to 12 and 30 = 75,

Mean propartional between @ and 25 = (9% 25 = 15.
Required rabio =75 : 15 =56 : 1

ba. Wn:haw%- % = dxr-48 = =1/

Consequent = 16,
5. Let the prices of a scooter and o TV, set be Bs, 7x and Bs, Gx respoctively, Then,
% — 5k =80 = 2x=3800 = =x=400L
Price of @ TV. set = Rs, (7 = 4000) = Rs, 28000,
56. Remainder = Re. |T35 = (£5 = 3] = Rs. 680,

Money received by C = He [[ﬁauxg]ﬂiij = Hs 225,
56. Remainder = Rs. [2430 - (F + 10 + 15} = Rs, 2400,
s shame = Hs [[Eilmx iili]ilﬂ]= Hs. 810,

57. Let the required numbers ba 3x and 4x Then, their ILOM. is 12x
18x = 180+ & = 156. Hence, the first number is 46,
6. Lot the requited quantity of copper be x kg
dxd4 @

Then, 9:4:: 24 : 2 = Gxrw 4 ¥ &= x= 9_=m§'

Hence, the required quantity of copper is lD% ke
BY9. Quantity of tin in 60 kg of A 7 (H'il!:-cé) kg = 24 kg

3
Quantity of tin in 100 kg of B = [Hl'l‘.lx;l;* kg = 20 kg
HY

Guantity of tin in the new alloy = (24 + 200 kg = 44 ke,

80, G = 19W and C = 8W
Lot 1 gm of gold be mixed with x pm of copper to get {1 + =) gm of the alloy.
(1 gm gold) + (x gm copper) = (x+ 1) gm of alloy

= 19W + SWr=(x+ Dx 15W o 189+%=15{(z+]1] &= bGr =4 &= 1=§.

Raﬁuufrﬂ:lﬂlhmpptr‘l:—i:.‘i:ﬂ.

61. Alcohol in 15 litres of mix. = 20% 'of 15 litres = [‘%115} litréa = & Hites

Water (n it = (15 = 3) litres = 12 litres.
New quantity of mix. = (15 + 3} litres = 18 litres,
Chuantity of aleohol in it = 3 Jitres.

2

Percentage of aleohol in pew mix = f% " 1Dﬂ]'.'[- 3 IBE‘;{».
L



83, Quantity of milk in 16 litres of mix. = ['.IEH %:] litres = 10 litres,

Qruantity of milk in 20 litres of new mix. = (10 + 4) litres,
Qruantity of water in it = (20 = 14) litres = & litres.
Ratio of milk and water in the new mix, = 14 : 6 =7 : 3.

63. Milk in &5 kg of m.-(aﬁwﬂﬁ- by = 335 gy
a4 ) 2
Wlt:fmh-[ﬂﬁn%)kgli—shg
Let x kg of water be added to it
()
2 i1 L5 o
MmﬂT = B er 106+ 6x=135 <o Bx=30 & x=5
2

Guantity of water to be added = 5 kg
B84, Let the ages of A and B be 3x vears and x years respectively
dx + 15 o2

- e Ex+ 30l = dx+16 = =15
4+ 15 1

So, A's age = (3 x 1B) vears = 45 years and B's age = 15 vears
65. Total age of 3 boye = (26 ® 3} years = 75 years, Ratio of their ages = 3 .5 7.

Age of the youngest = ['?Es-c 1-'%] years = 15 years,

1 1
Ga. H.ntinul'ﬁml:tnhcnli:;:é-ﬂli:lﬂ:lﬂ.
Let the numbor of boys and girls be 8x and 5% reapectively Then, fx= 180 = x=132
Total number of students = 13x = {13 » 32) = 416,
y IR R |

a8, Rﬂﬁﬁﬂrﬂldﬂzi:g;zuﬁ:_‘:sl

L-urmlaidt::[lﬂqﬁ-;a]m!dﬁm.

69, Let bove = 3x and girls = 2x
MNumber of these whi do not get scholarship

4

- (B0% of 32+ (TO% of 200 = | 20 xix |+ |10 xix| = TOF
LIHE 100 1o

Bequired percentaps = (%t i*ﬂ; IEH]]‘I- = THEH.

Sx
1 0B 1 5
T0. Wi ef B=-0GC &= —=—-0G B=-0
1 100 & 2
B &
— = — B:0=5:9.
TR T
T1. Let the three containers contain 3x 4x and &x litres of mixtures rospectively

hﬁlti‘nlﬂt'ﬁljl’.-‘[aﬂ'l'l%] ﬁm—a—%ﬁtm.
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T

4.

T8.

Water in lst mix. = [31—%] litres = % litres,

L
Water in Znd max. = (4x - 3x) litres = x litres.

Milk in Znd mix = [41 " g] litres = 3x litres.

Hﬂkinﬂrdmir..-'-[ﬁt#%} uuw:% litres.

Water in Jrd mix —[5.1:—-2-?:-]“1:[?.5.- ‘—_}.-E]:iu'eu-
Fl

Total milke in Boel Wit = (222 4 gr o B piprgy o 214 o
5 7 5
Total water infioal Wie = | S5 x Fros| it k.
5 7 5
s14x | 1062

Reguired ratio of milk and waler = - : —— = 167 ¢ 54
o2 p: 36 ' 36

ﬂl'ﬂ'n-t=;l}. where & 15 a conslant.

Now, ¥ = 2 and x = 1 gives k= 4.

:w% =% :r%,ﬂhmy—ﬁ = ::%:%-
T ST (PR NS [N S S
100 100 10 B X 5 1
.I!':J"-.E:l.
Lt the fxed amount be Rs. x and the cost of each unit be Rs. 3 Then,
G40y + x = 1800 oA and G20y + x = D040 o)

On subtracting (i} from (i), we get B0y = 240 ws y= 3
Putting ¥ = 3 in (J], we get :
B0 = 3 + x= 1800 = x= {1800 - 16200 = 150.

Fixed charges = Rs. 180, Charge per unit = Rz 3.
Total charges for comsuming G500 units - He. (180 + 500 = 3) = Ra. 1580.
Let the incomes of A and B be Rz, Sx and Rs, 4x respectively and let their expenditures
hi: Rs, 3y and Bs. 2y respectively
Then, 5x — 3y = 1600 Y mnd 4x = 2y = 1600 ]
On multiplying (i) by 2, (i1} by 3 and subtracting, we get : 2x = 1600 < x = 800.
. Aln income = Bz 5x = R (5 = 800) = Re. 4000, -
For 9 kg zine, mixture melted = (9 + 11) kg

20

For 28.8 kg zinc, mixture mh&ﬂ*{?xzﬂ_ﬁ}u = 64 kg
J
. L 4 8§ 11
Required mhu-EExﬁHEJ- 2:1.
a o
B 040 40 20

3

R -

1

&
04A = 00EE = —
A:B=1353:20.
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T4, Let x be subtracted, Then,

E":;_? o Z1(B-x) < 1B(T-x) o Bx> 14 = x> 28

T=x
Leagt such whaole number is 3.
3 e N T P g BECEEYL s LR
&0, Cold in C = [i+— units = — units. Copper in C = | =4 —| units = = units,
8 IEJ i 189 18 6
-

Gnld:ﬂnpper:E: E-T.‘ﬁ.

T 15 17 21
1. 1—5 = (0,468, E = 0662, E = (LG8 and 38 = [,Td4.

Clearly, 0.724 ip greatest and thorefore, 21 @ 29 is greatest.
82, If B's share 1z Rs. 3, total amount = s, 7.

T

If B's share is Rs. 4500, total amount = Re. [-3:-:45@] a Rs. 11200,

B3. Buppose C gels Bs. x Then, B gels Rs. (x + B) and A gets Hs, (x + 15].
Then, s + (x + Bl + (x+ 150 = 53 &= x= 10,
o A:B:C=(10+15) {10+ 8} 10 =25 18 : 10
84, Lat the Tﬁﬁnhx:[:*--ml. Then,
y -Er_'-'F.r-Efi-Eﬂ e Br =80 = x=lB
xa+d400 7
2 Roeguired ratio = 16 @ f&.

e — — — — ———— —— — i, i i, | W — — — — —




