.

12. RATIO AND PROPORTION

R

—

\

- IMPORTANT FACTS AND FORMULAE

I. RATIO : The ratio of two quantities a and b in the same units, is the fraction &
b
and we write it as a : b.
In the ratio a : b, we call a as the first term or antecedent and b, the second terp,
or consequent.

5
Ex. The ratio 5 : 9 represents 5 with antecedent = 5, consequent = 9.

Rule : The multiplication or division of each term of a ratio by the same non-zep,
number does not affect the ratio.
'Ex_._4:5=8:10=12:158tC.Also,4:6=2:3.
2. PROPORTION : Thé equality of two ratios is called proportion.
Ifa:b=c:d wewrite, a: b:: ¢: dand we say that a, b, ¢, d are in proportioy
Here a and d are called extremes, while bland ¢ are called mean terms.
Product of means = Product of extremes.
Thus, a : b::c:d o/ (bxc)=(ax d.
3. - (i) Fourth Proportional : If a: b=c:d, then dis called the fourth proportional
to a, b, c
(ii) Third Proportional : If a: b=b: c, thencis called the third proportional to
a and b.
(ii Mean Proportional : Mean proportional between a and b is \/;b__

4. (i) COMPARISON OF RATIOS.:
We say that<(a i 0) > d). &
(ii) COMPOUNDED RATIC :
The compounded ratio of the ratios (a1 b), (¢ : d), (e : ) is (ace : bdf).
5. (i) Duplicate ratio of (a : b) is (a® : b).

(i) Sub-duplicate ratio of (a : b) is Wa : Jb).
(iii) Triplicate ratio of (a: b) is (a3 : b3).

ol

= C
> —.
d

1. 1
(iv) Sub-triplicate ratio of (a : b) is (\.':3 : bg).

a ¢ a
D S e+

tw b d’

6. VARIATION :

(i) We say that x is directly proportional to y, if x = ky for some constant k and
we write, x o« y.

(ii) We say that x is inversely proportional to y, if xy = k for some constant K and |

then

+b -
-5 : (componendo and dividendo)

; 1
we write, x «< —,
Y

/
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SOLVED Pﬁbﬁ[ﬂéﬁé]
M«-—«

Ll,Ifﬂ:b’b’:gandb:c“‘:Zﬁﬂdﬂ:b:c,

E
: . 9 s
a:b=5-93“db'c“‘4:7=[4X-J:(7xgjz , 99
. a:b;c=5:9:_-4—=20:36:63,
Ex. 2. Find:

(i) the fourth proportional to 4, 9, 12
(ii) the third proportional to 16 and 36,
(iii) the mean proportional between 0.08 and 0.18.
Gol. () Let the fourth proportional to 4, 9, 12 be x

Then, 4:9::12:'% & 4xx=9%x12 & x_9X12>=27.

Fourth proportional to 4, 9, 12 is 27.
(if) Let the third proportional to 16 and 36 be x.

Then, 16 : 36 :: 836 : x & 16xx=36>¥36 o x=§61);36=81.

Third.proportional to 16 and 36 is 81.
(iii) Mean proportional between 0.08 and 0.18

- Jo.08%018 = J—-—S—x ' | | J_“_4 ' A W

100 100 \100x 1007 100
Ex. 3 If x: y= 8: 4, find (4x + 6y) : (5x - 2y).

4[£j+5 (4x§+5)
dxddy WYy 4 _3+5 32
7

5% ~ G (5x-3-—2) (1)
Ay 4 4

Ex. 4. Divide Rs. 672 in the ratio 5 : 8.

Sol. Sum of ratio terms = (5.+ 3) = 8.

Sol. = -31 =
4

L
¥

First part = Rs. (672x g) = Rs. 420; Second part = Rs. (672x —g—] = Rs. 252.

Ex. 6. Divide Rs. 1162 among A, B, C in the ratio 35 : 28 : 20.
Sol. Sum of ratio terms = (35 + 28 + 20) = 83.

\
A’s share = Rs. (IIGZX—Z—g] = Rs. 490; B’s share = Rs. [1162)(%% = Re. 392;

C’s share = Rs. (1162x —z—gj = Rs. 280.

Ex. 6. A bag contains 50 p, 25 p and 10 p coins in the ratio 5: 9: 4, amounting to
208. Find the number of cbins of each type.

Sol. Let the number of 50 p, 25 p and 10 p coins be 5x, 9x and 4x respectively.

Then, e - -3 + = 206
2 4 10
©  50x+45x+ 8x=4120 & 103x=4120 = x=40.
* Number of 50 p coins = (5 x 40) = 200; Number of 25 p coins = (9 x 40" = 360:

Number of 10 p coins = (4 v 40) = 160.



13. PARTNERSHIP

=

&

1. Partnership : When two or more than two persons run a business jointly, they are
called partners and the deal is known as partnership.

9. Ratio of Division of Gaing :
(i) When investments of all the partners are for the same time, the gain or loss is
distributed among the partners in the ratio of their investments.

Suppose A and B invest Rs. x and Rs. y respectively for a year in a business,
then at the end of the year - ™8

(A's share of profit) : (B’s share of profit) = x : y.

(i) When investments are for different time periods, then equivalent capitals -are
calculated for a unit of time by taking (capital x number of units of time). Now,
gain or loss isdivided in the ratio of these capitals.

Suppose A invests Rs.x for p months and B invests Rs, y for g months, then
(A's share of profit) : (B’s share of profit) = xp : yq.
3. Working and Sleeping Partners : A partner who manages the business is known

as a working partner and the one who simply invests the money-is a sleeping
partner. -

IMPORTANT FACTS AND FORMULAE

SOLVED" EXAMPLES & - -

\

Ex. 1. A, B and C started a business by investing Rs, 1,20,000, Rs. 1,35,000 and
Rs. 1,560,000 respectively. Find the share of each, out of an annual profit of Rs. 56,700.

Sol. Ratio of shares of A, B and C = Ratio of their in\vestments :
= 120000 : 135000 : 150000 = 8 : g - 10.

A's share = Rs. (56700x2—87J = Rs. 16800.
B’s share = Rs. (56700x %J = Rs. 18900.

C’s share = Rs. [56700x é%] = Rs. 21000.

. Ex. 2. Alfred started a business investing Rs. 45,000. After 3 months, Peter jg)-ined
him with 4 capital of Rs. 60,000. After another 6 months, Ronald Joined them with a
“@pital of Rs, 90,000. At the end of the year, they made a profit of Rs. 16,500. Find the
S0are of egch. '
Sol, Clearly, Alfred invested his capital for 12 months, Peter for 9 months and Ronald
for 3 months, o8
8o, ratio of their capitals = (45000 x 12) : (60000 x 9) : (90000 x 3) T ————— -
= 540000 : 540000 : 270000 = 2: 2 : 1.

Alfred's share = Rs. [16500X —2—) = Rs. 6600;

3

!

T
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2
Peter's share = Rs. (16500 X E] = Rs, 6600;

| 1
Ronald’s share = Rs. [16500>< g) = Rs. 3300.

start a business each investing Rs. 20,000. After & mont,
ew Rs. 4000 and C invests Rs. 6000 more. At the epqg ofun'
Find the share of each. i

Ex. 3. A, Band C
withdrew Rs. 5000, B withdr
year, a total profit of Rs. 69,900 was recorded.

Sol. Ratio of the capitals of A, B and C
= 20000 x 5 + 15000 x 7 : 20000 x 5+ 16000 x 7 : 20000 x 5 + 26000 x 7

= 205000 : 212000 : 282000 = 205 : 212 : 282.

A's share = Rs. (69900 X %g%) = Rs. 20500,

B’s share

M

212
(69900222 | = Rs. 21200;
- ( 699]

1]

C’s share

Rs. | 69900 x §-2—] = Rs. 28200.
699

Ex. 4. A, B and C enter into partnership. A invests 3 times as much as B inves;
and B invests two-third of what C invests. At the end of the year, the profit earneq j;

Rs. 6600. What is the share of B?

2
Sel. Let C’s capital = Rs. x. Then, B’s/capital = Rs. B
) : 2
A’s capital = Rs. (3x§xj = Rs. 2x.
' o 2
- Ratio of their capitals = 2x : gx : x 0 M

Hence, B’s share = Rs.[6600 X 1—21—} = Rs. 1200.

vi

Ex. 5. Four milkmen rented a pasture. A grazed 24 cows for 3 months; B 10 cows
for 6 months; C 35 cows for 4 months and D 21 cows for 8 months. If A’s share of rent
is Rs. 720, find the total rent of the field.

Sol. Ratio of shares of A, B, C, D = (24x3): (10x5):(85x4) : (21x3)
=72 :50: 140 : 63.

Let total rent be Rs. x. Then, A's share = Rs. g—;%

72x 720 x 325 /
— = 720 = — = 32

325 = 72 a

Hence, total rent of the field is Rs. 3250. B
th

Ex. 6. A invested Rs. 76,000 in a business. After few months, B}oined him Wit
Rs. 57,000. At the end of the year, the total profit was divided between them in the ralil |
2: 1. After how many months did B join ?

Sol. Suppose B joined,after x months. Then, B’s money was invested for (12 - X) month* |

76000 x 12 2

57000x(3-m 1 & 912000 = 114000 (12 - x)

o 14(12-0=912 & (2-xm=8 & 5

Hence, B joined after 4 months ‘
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IMPORTANT FACTS AND FORMULAE g i,
sol. Let the reguired lengt
1. Direct Proportion : Two quantities are said to be directly proportional, if on the More mean, Mors lex;
increase (or decrease) of the one, the other increases (or decreases) to the same exten e

I to the number of articles. w4

Ex. 1. Cost ic directly proportiona
(More Articles, More Cost) ——_——y

Ex. 2. Work done is directly proportional to the number of men working op j;
(More Men, More Work) (20 x 6 x X) = (35 %
9. Indirect Propertion : Two quantities are said to be indirectly proportional, if on the Cfence, the required
increase of the one, the other decreases to the same extent and vice-versa. , T
. i in di ok : Ex. 5. If 15 men, warking
EERicertain distaRgappgrersely < will 18 men reap the |

Ex. 1. The time taken by.a car in coverl
proportional to the speed of the car. day -y o gt
(More speed, Less is the time taken to cover a distance) Sol. Let the requirsa n;.
Ex. 2. Time taken to finish a work is inversely proportional to the number of
persons working at it. Less hours per da
(More persons, Less is the time taken to finish a job) Men 18
Remark : In solving questions by chain rule, we compare every item with the term "Hours per day 8
to be found out. \
i . : (18 x 8 x x =113
SOLVED EXAMPLES Hence, requined B
Ex. 1. If 15 toys cost Rs. 234, what do 35 toyg cost ? a df;_fairi;zg?i::;f:ﬁ
Sol. Let the required cost be Rs: x. Then, being’given that 3 engines
More toys, More cost (Direct Proportion) Sol. Let 3 engines of
; 'hen, 4 ines
15:35:: 234 x o 5(15xXx)=u(35x234) X =(BSXZ34)=54G. Then, 4 engin
15 e
Hence, the cost of 35 toys is Rs. 546, 1 engine of form
5 e men can do a picce of work in 25 hours, in how imany hours will 15 met 1 engine of lati
Sol."Let the required number of hours be x. Then, Let the require
Less men, More hours (Indirect Proportion) Leas engme-S. :
36 x 25 More working
222 - 66, Less rate of ¢

15:86::25:x o (15xx)=(36%x25) & x =

15 &
Number of en

Hence, 15 men can do it in 60 hours.
Working hour

Ex. 3. If the wages of 6 men for 15 days-be Rs. 2100, then find the wages of 9'med

for 12 days.
Rate of consu
Sol. Let the required wages be Rs. x.
More men, M ] 1 ‘
g n : ore wages (Dxlrect Proportion (9 x8% X
ys, Less wages (Direct Proportion) v 3

Men 6: 5 Hence, the re
Days 15 : 12| ~ i

326
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chal”
6% 15 x x) = (9 x12x2100) o x =(9_XM = 2520
6x15 '
Hence, the required wages are Rs. 2520
90 men can build a wall 56 metres long in 6 d imil
EK; :' bIe 90 & by 85 men in 3 days ? I'4 ays, what length of a similar
,,,alls 01 Let the required length be x metres.
ol. ;
More men, More length built (Direct Proportion)
Less days, Less length built - (Direct Proportion)
Men 20 : 35} 5 08 1%
Days 6:3 ‘

(35x 3x56)

20x6xx=@B5x3x66) & zx=
120

49,

Hence, the required length is 49 m.

Ex. 5. If 15 men, working 9 hours a day, can reap a field in 16 days, in how many
will 18 men reap the field, working 8 hours a day ?

§
d”s(,l, Let the required number of days be x.
More men, Less days (Indirect Proportion)
Less hours per day, More days (Indirect Proportion)
18 : 15
_Men ‘ 11622
‘Hours per day 8: 9 :
(18 x 8 x A5 x9x16) o r= (151)(4:1144) - 15

Hence, required number of days = 15.

Ex. 6. If 9 engines consume 24 metric tonnes of coal, when each is v'vorking 8 hours
s day, how much coal will be required for 8 engines, each running 13 hours a day, it
being given that 3 engines of former type consume as much as 4 engines of latter type?

Sol. Let 3 engines of former type consume 1 unit in 1 hour.
Then, 4 engines of latter typeeonsume 1 unit"in i hour

' = -
1 engine of former type consumes 3 unit in 1 hour.

: | R
1 engine of latter type consumes 1 unit in 1 hour.

Let the required consumptioit of coal be x units.

Less engines, Less coal consumed (Direct Proportion)
More working hours, More coal consumed (Direct Proportion)
Less rate of consumption, Less coal consumed (Direct Proportion)

Number of engines 9:8
Working hours BilBl .. 944 5

Rate of consumption 1.1 J

3°4
9% 8x L L oosl
K8X§Xx = 8x13xzx24)~ & 24x=624 o x=26.

Hence, the required consumption of coal = 26 metric tonnes.
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15. TIME AND WORK
— : ‘ 2

e ' |
IMPORTANT FACTS AND FORMULAE

. IfA can do a piece of work in n days, then A’s 1 day’s work = L
- n
) . 1 s
g IfAs1 day's work = - then A can finish the work in n days.
g IfAls thrice as good a workman as B, then :
Ratip of work done by A and B =3 1.
Ratio of times taken by A and B to finish a work =1 : 3.
" '

SOLVED EXAMPLES

Ex. 1. Worker A takes 8 hours to do a job. Worker B takes 10 hours to do the same
iob, How long should it take both A and B, working together but independently, to do
Yp same job ? ~ (IGNOU, 2003)

1
Sol. A’s 1 hour’s work = Y B’s 1 hour’s work = Ila

I 1 9
) ) k SEN | W ey
(A/+ B)'s 1 hour’s wor [8‘ 10) 40
: . 40 4
Both A and B will finish the work in o= 46 days.

Ex. 2. A and B together can complete a piece of work in 4 days. If A alone can
complete the same work in 12 days, in how many days can B alone complete that work?
(Bank P.O. 2003)

1
Sol. (A + B)s 1 day’s work = % A’s 1 day’s work-= 13

) ) - 1 /1 _1
B’s 1 day’s work —[4 12] 6

Hence, B alone can complete the work in 6 days. :
Ex. 3. A can do a piece of work in 7 days of 9 hours each and B can do it in 6 days

of 7 hours each. How long wiil they take to do it, working together 8-‘;1 hours a day?

Sol. A can complete the work in (7 x 9) = 63 hours.
B can complete the work in (6 x 7) = 42 hours.

; 1 o1
A’s 1 hour’s work = —, and B’s 1 hour’s work = —.
63 42

1 1 5
A i ) =y | = —.
(A + B)’s 1 hour’s work (63 + 42] 19

. 126
Both will finish the work in [—5——) hrs.
126 5
Number of days of 8% hrs each = (—5—>< ZZ_) = 3 days.

341



16. PIPES AND CISTERNS

—
—

IMPORTANT FACTS AND FORMULAE;\

1. Inlet : A pipe connected with a tank or a cistern or a reservoin that fills it, 1
known as an inlet.

Outlet : A pipe connected with a tank or a cistern or a reservoir, emptying it, is
known as an outlet.

9. (i) If a pipe can fill a tank in x hours, then :
part filled in 1 hour = =
(i) If a pipe can empty a ﬁfll tank in y hours, then.:
part emptied in 1 hour = "3

tii) If a pipe candill a tank in k hours and another pipe can empty the full tank
in y hours (where y > %), then on opening both the pipes, the net part filled

in 1 hour = (_1. 4 .1.)
N B

(iv) If a pipe can fill a tank in xhours arid another pipe can empty the full ta‘nk
" jn y hours (where x> y), then on opening both the pipes, the net part emptied

in 1 hour = (l - l)
y

SOLVED EXAMPLES

Ex. 1. Two pipes A and B can 611 a-tenk in-86 hours and 45 hours respectively. If

both the pipes are opened gimultaneously, how much time will be taken to fill the
tank?

Sol. Part filled by A in 1 hour = 316; Part filled by B in 1 lour = 7113

1 1
Part filled by (A + B) in 1 honr ={ =+ -2 = ~ = —
art filled by (A + .) in 1 hour (36+45)

Hence, both the pipes together will fill the tank in 20 hours.

~ Ex.2. Two pipes can £l a tank in 10 hours and 12 hours respectively while a third
Pipe empties the full tank in 20 hours. If all the three pipes operate simultaneously,
in how much time will the tank be filled ? '

Sol. Net part filled in 1 hour = (—11~0 + £ —1—) =P 42—

15 . .
The tank will be full in Y hre = 7 hrs .30 min.

Ex. 8. If two pipes fungtion simultaneously, the reservoir will b g

oy ’ e filled

thne pipe Tills the reservoir 10 hours faster than the other. How many houmjgolz Paurg.
e second pipe to fill the reservoir ? oes it take

371
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w Let ke reservw be fille! by Gl pupe 18 2
= - B
v . MOLLBC Pijw w $ ? = 8

i

§ v il ¥

- r 4 120 = 0 - = RS g iecting the €
g iecling U e .
e = W
b - 30 hrs te Ol the reservy,

Bo. the second il ake (0 ~ 10 B i@
. R 11 misutes 8nd 18 misules respec,,,

Ex 4 A cisters has two taps which fill i1 18
There is aleec & vu.;;".”"mmwa Whuaumlln.mo::.‘u:::%
cisters is full io 50 misutes Mow loag will the wasis pipe laks »piy -
cisters ?

Bol. Work done by the wasle pipe 0 ¢ minuls
i ~ n~n L .'&l.;',‘;

ez
sude of & leak ia 1he sy

b time will thy legi -

wf
,\\":ﬁi

y the leak 12 | how j
s can fill & cisterp in 14 Bours snd 3§ respectively The pipes

due 1o the bellem it loek

s oo Qe G BIETY S R - i

Work dune by the leak 1o | howr = ' — - = —

Leak will (ﬁa;}-‘{! he .. Clpiels :?..' Pecn.? 2
Ex 7 Two pipee A 550 B can BU & task 18 36 muis aad 6 min respectively A wale
pipe C can smpty 15 ank in 30 mia Pt A asd B are cpeaed Afer 7 minutes, C 4
slso opined lu b » much Ume, the tash is full ?

Bel Part filled in 7 g s 1 e
3 4

Vmg#;ﬂi!nr?& part = “ v_’ i. Vli

F VR i
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pipes and Cisterns

o
/

’ YA 1 1 1
Net part filled in 1 min. whén A, B and C are opened )

= b
86" 45 30
Now, 6% part is filled#in/1 min.

13 ) 13 :
— ' 60 x — (= 39 min.
5o Part is filled.in ( 20)

Total time taken to fill the tank = (39 + 7) min. = 46 min.

Ex. 8. Two pipes A and B can fill a tank in 24 min. and 32 min. respectively. If both

the pipes are opened simultaneously, after how much time B should be closed so that
the tank is full in 18 minutes ?

Sol. Let B be closed after x minvtes; Then,

part filled by (A .+ B) in x wun. + part filled by A'in (18 = ¥) min = 1

—

1 1 1 7x 18 —'x
X =t—— |+ (18 - 2)% — = 1 o =
[24 32) N 7 = 96 " 24
< 7X+4(18-X)=96 & X = 8.
_ ‘Hence, B must be closed after 8 minutes.

e c—
e
_—nﬁ——-———m—‘_-—__——-.—._-m——___—-__-——_-—_—-—u——

e




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

