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The unitary method is a way of finding the value of the required number of
things by first finding the value of one thing (or a unit) from the value of a given
number of things.

fXnMPff 5 bottles of perfume cost Rs l2OO. How much would 7 bottles cost?

Solution 5 bottles of perfume cost Rs 12OO.

I bottte of perfume costs Rs 12oo +5 = R" '2=OO = Rs 24O.
5

7 bottles of perfume will cost Rs 24O x 7 = Rs 1680.

Direct variation

In ttre example we have considered, the more the number of bottles, the more is
the cost. Also, the less the number of botfles, the less is the cost. In other words,
an increase in one quantity (the number) causes an increase in the other
quantity (ttre cost) and a decrease in one quantity causes a decrease in the other
quantity. We orpress this as the cost of the botfles varies directly as the number
of botfles.

In general, two quantities x and U are said to vary direcfly or be in diiect
variation or in direct proportion if they change in such a way that the ratio of the
two values of x is the same as the ratio of the corresponding two values ofy. The
quantity x (which causes the quantity y to charlge) is called the independent
variable, while the quantity g is called the dependent variable.

Example If 8 pencils cost Rs 24 then 6 such pencils will cost Rs 18.

Let ttre number of pencils = x flrld ttre cost = U.

of x = 9 
"rra 

the ratio of the
6

So the ratio of the two values

corresponding values of y ==.-18

Since 9=4, the cost of pencils varies
618

gf pencils.

directly with the number

Inverse variatlon

Two quantities x and A tre said to vary indirecfly or be in inverse variation or in
inverse proportion if they change in such a way that the ratio of two values of x is
the same as the inverse of the ratio of the corresponding two values of y. To put

AP-I5

Downloaded from https:// www.studiestoday.com

Downloaded from https:// www.studiestoday.com



AP-T6 ICSE Mathematics for Class 8

it more simply, when two quantities x and y are in invese proportion, an
increase inx (independentvariable) causes a decrease in y (dependentvariable),
while a decrease in x causes an increase in g.

Example If 8 workers do a piece of work tn 12 days then 16 workers will do
the work in 6 days, provided they all work at the same rate. Here,
the number of workers (x) changes in the ratio 8 : 16, i.e., | : 2,
while the number of days (y) changes in the ratio 12 : 6, i.e., 2 : l.
So, the two quantities are in inverse variation. More the number of
workers, less is the number of days. Similarly, less the number of
workers, more will be the number of days. So, when x (number of
workers) increases, g (number of days) decreases and vice versa.

Mu,ltiplying ratio

Problems related to both direct and invdrse variation can be solved by finding
what is known as the multiplying ratio.

it{ffi If 5 kg of sugar costs Rs 16o, find the cost of 7 kg of sugar.

Solution Since the cost increases when the weight increases, this is a case of direct
variation.

the ratio of the weiglrts = the ratio of the corresponding costs.

-9 
= R" 199, *here Rs x is the cost of 7 kgof sugar.7x

* =Zx Rs 16O = Rs 224.
5

7
Here, ; is the multiPlYing ratio.

rx* #tt An army camp of 12O soldiers has enoug;h ration to last 5O days. If 4O more
soldiers join the camp after 1O days, how long will the remaining ration last?

At the end of 1O days the camp has enouglr ration to provide for 120 soldiers for
50 -1O = 4O days. Since the number of soldiers increases, the ration will last for
less days than planned. In other wor'ds, an increase ln the number of soldiers will
mean a decrease in the number of days. Hence, this is a case ofinverse proportion.

Solution

Thus, the ratio of the number of soldiers =
ration of number of days

L20
160

I

ft, where x is the number of days for which the ration wilI last.

x
l2O x
160 40

or " = ffi x 40 =?r" +O=30days.

Here, ] i" Ur.*rtuplyrng ratio.

:iif,ffi--J*uo"*'u

In the cXsq of iuverse proportion, the multiplyir,g ratio is the same as the ratio in
whtch thelflrst variable (or the independent variable) changes.
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Anshuman earns Rs 216O for a working week of 48 hours. If he did not work for
6 hours in a certain week, how much did he earn in that week?

This is a problem related to direct variation since an increase in the number of
hours means an increase in earnings.

For 48 hours Anshuman's earnings : Rs 216O.

for I hour Anshuman's earnings : R" Xf
[less hour less earnings = division].

for 4}hours Anshuman's earnings : *" '19O x 42 =Rs 1890
48

tmore hour more earnings + multiplicationl.

Multiplaing ratio

The number of working hours decreases in the ratio 48 : 42, i.e.,8 : 7. Since this is
a problem related to direct variation, the earnings decrease in the same ratio.
Hence, the multiplying ratio is the inverse of this ratio (8 : 7) = 7 ' g.

Anshuman's earnings in that week = l, ns 216O : Rs 1890.
8

If the wages of 9 labourers for 5 days are Rs 6300, find the wages of 15 labourers
for 4 days.

The wages of 9 labourers for 5 days : Rs 63O0.

the wages of 9 labourers for I day : *" 6TO 
= Rs 1260.

5

the wages of 1 labourer for 1 day = *" 'To = Rs 140.I
the wages of 15 labourers for 1 day : Rs l4o x 15 = Rs 21o0'

the wages of 15 labourers for 4 days : Rs 21OO x 4 = Rs 84OO.

Multiplving ratio

This is a case of direct proportion. First, the number of labourers increases in the

railo 9: 15. So, the wages increase in the same ratio and the multiplying ratio

=15:9=15'I
Second, the number of days decreases in the ratio 5 : 4, so the wages also decrease
in the ratio 5 : 4.

Therefore, the multiplying ratio = + 15 = !'
the required wages = lq ,1" ns 63oo = Rs 84OO.95

fXAtlf[f ,.$. A hostel has 15O students who consume 24O kg of chicken in 8 days. How many
students rrill consum6 18O kg of chicken in 9 days.

Solution 24O kgof chicken is consumed in 8 days by 15O students.

24O kgof chicken is consumed in I day by 8 x 15O students.

1 kg of chicken is consumed in 1 day by ti 1lo students.
240
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l8o kg of chicken will be consumed in 1 day U, t I 19O x l8O students.
240

18O kg of chicken will be consumed. in 9 days Ur 
tI 

l9O " ry students240 9

that is, lOO students.

If 8 men working 5 hours a day do a job in 15 days, in how many days will 4 men
working 6 hours a day do the same job?

8 men working 5 hours a day do a job in 15 days.
8 men working t hour a day do the job in 15 x 5 days = 75 days.

(less hours = more days)
1 man working t hour a day does the job in 75 x 8 days.

(less men = more days)

I man working 6 hours a day does the job in 75] B auy".b 
(more work + Iess days)

4 men working 6 hours a daywill do the job ,"T#days = 25 days.

(more men + less days)

If 5 men or 7 women earn Rs 7OO in a day, how much will 8 men and 12 women
earn in a day?

5 men's earnings in a day : Rs 7OO.

1 man's earnings in a day = *" '9o = Rs 14o.
5

8 men's earnings in a day : Rs 14O x 8 = Rs ll20.
Again, 7 women's earnings in a day = Rs 7OO.

1 woman's earnings in a day : *" '9o = Rs 1oo.
7

12 women's earnings in a day : Rs lOO xl2 : Rs 12OO.

Hence, the total earnings of 8 men and 12 \Momen in a day

= Rs (Ll2O + 12OO) = Rs 2320.

I

1

c,

6

7.

&

9.

1(I.

t?^

ll-

1A-

Rernember These

2. In direct variation, a change in one quantity (independent variable) causes a change in
another quantity (dependent variable) such that the ratio of the two values of the first is
the same as the ratio of the corresponding two values of the second. The multiplying ratio
is ttre inverse of this ratio.

3. In inverse variation, the ratio of the two values of the first quantity (independent variable)
is the _inverse of the ratio of the two values of the second quantity (dependent variable).
The multiplying ratio is the same as the ratio in which the first quantity changes.

l. A dozen notebooks cost Rs 186. (i) What is the cost of 8 notebooks? (ii) How many
notebooks will cost Rs 356.5O?

,i,$

LI
Irl
c.l

11t
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The Unitary Method AP-19

A person earns Rs 51OO in 3 weeks. (i) How longwill it take him to earn Rs 6800? (ii) How
much does he earn in 5 weeks? \

If 9 of a plot of land costs Rs 7]c,lz},what will J- tthe plot cost?
5

A truck runs 476 km on 56 L of diesel.

(i) How many km will it run on 198 L of diesel?

(ii) How much diesel will it need to cover 4O8 km?

If 8 men can do a job in 5 days, how much time would l0 men take to do the same job?

A carirp of 1OOO soldiers has enouglr food for 18O days. If 600 more soldiers join the camp

after 20 days, how longwill the remaining food last?

A camp had enough food to last 5O days for 22o0.soldiers. After 17 days some more
soldieri joined the camp and the remaining food lasted for 20 days. Find the number 6f
soldiers who joined the camp later.

If 12 labourers can earn Rs 12240 in L2 days, how many labourers czrn earn Rs 68OO in
8 days?

If the wages of 4 men for 3O days amount to Rs 39OO, find the wages of 2O men for 4O days.

If 5OO kg of food lasts 4O days for 3O men, how many men will consume 675 kg of food in
45 days?

25 men working 8 hours a day do a job in 63 days. How long would 45 men take to finish
the job, working 7 hours a dafi

19 men working Zln aday can finish a job in 21 days. How many hours a day must 45

men work to complete it in 7 da5is?

f g. If 3 men or 4 women can earn Rs 18O in a day, how much will 8 men and 12 women earn in
a day'?

ffi.ltlS"t##ffi$]

c.

6.

7.

8.

9.

10.

11.

12.

.r,,i 
i).iS* 

,,l.24 
.,. . ..

't;:(i)i168Sl
E:, 1,O,,,,.,,;,.,,,,,1,., 

,:
I

12" 9:
,:,, :'2,:, :,:'ti: :'::, :

(ii) 23 2. (i) 4 weeks

(ii) 48 L 5. 4 days

(ii) Rs 850O

6. lOO days

10. 36 men

,8;t :'43,'82CI

,:7: 1430,, ,, , i

f i.i 40 AarC..

I8r.n"+:1020

More complex problems on time and work

While sotving problems on ttre unitary method involving time and work, you
would have noticed that the more the number of people ttre less the time it takes
to complete a job. In such problems we assumed that all the people work at the

same rate or are equally efficient. In this section, we will solve more complex
time-work problemi some of which will involve different efficiencies. Remember

the following points in such cases.
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If A completes a job in m days then A does a of the work in 1 day.
m

It
If B does the same job in n days then B does a of the work Ie 1 day.

n

TogetherAand e ao l+1 or m +n ofthework in 1 day.
mnmn

Together they can do the whole (: t) job in, * Lja' = +days.mn m+n

So/u

Sohfi

Softdfr

$,6j1#;$Uiiifi *#ffi ,lgs

Anup can do ajob in L6 daYs.

(i) llrhat part of the job will he do in a da5r1r

(ii) What part of th6 job will remain unfinished after 12 days?

(i) Anup can complete the job in 16 days.

in I day, he can ao I of the job.
16

(ii) .'. in 12 days, he can ao* = 9 of the job.
164

the part of the job that will be unfinished after 12 days = , - 
X= I

Ram can assemble a computer it 2 hours, while Shyam can do so in 4 hours.
If they work together, how much time will they take to assemble {i) one computer
(ii) 6 computirs? (iii) If they are paid Rs 24OO for their work, find each
person's share.

In 2 hours, Ram can assemble 1 computer.

in t hour he can assemble I of a computer.
2

In 4 hours, Shyam can assemble 1 computer.

in t hour he can assemble 1of . computer.
4

(i) .'. together, theycanassemblef l.+)=9oracomputerin I h'
\z 4) 4

together, they can assemble I computer in 1+ + = +hours' 4 3
= t hour 20 min.

theycan assemble 6 corrlputers in6tl horr" = 8 hours.
3

The ratio of Ram's work to Shyam's work = ; , i, i.e., 2 : | .

they will be paid in the ratio 2 : 1.

Ram's share = *,xRs 24OO = ] rn" 24OO =Rs 16OO

and Shyam's share = =L xRs 24OO = ! "Rs 24OO =Rs 8OO.
2+l 3

ExJrI

EX/U

( ii)

(iii) m
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The Unitary Method AP-2I

James and Deepak can together paint a house in f 5 days. James alone can paint
it in 18 days. How mueh time would Deepak take to paint tJre house?

Solution In 15 days, James and Deepak paint the whole house.

in I day, they can paint * of the house.
r5

In 18 days, James can paint the whole house.
1

in I day, he can paint 
G ", the house.

Thus, in I day, Deepak can paint + -: = I of the house.' 1518 90
I

.EXAMPTE"SI"

EffiMPI,E:4

Solution

EXAMP..[E5

Solution

ENAMP.[E,6

Gita can do 1 of a job in 6 days and Salma can do I of the job in 3 days. trn how32
many days can they finish the Job together?

In 6 days, Gita can do ] of the job.
3

in I day, she can ao | ' : = + of the job.3618
In 3 days, Salma can do ] of the.iob.

2

in 1 day, she can ao I r: =: of theJob.2 3 6

Thus, in 1 day, Gita and Salma together can do ( :.:l = : of the job.(18 6) e

together they can do the job in , *Z =! auv* = + 
r1 

aavs.

Together, A and B can do ajob in 16 days. A alone can do theJob 7n24 days. If
they worked together for 6 days and then B went awolr how long did A take to
complete the unflnished part of the Job?

In 16 days, A and B can do the entire job.

in I day, ttrey can ao * of the job.
16

in 6 days, they finished 6 x l, ,..., I of the ;ob.

the unfinished part of the job = 1 -9 = 1.88
Since A can do the job in 24 days,he would Oo I of the job io | " 

24 days, i.e.,8-8
15 days.

A can do aJob in 25 days and B can do it in 2O days. They work together for 5 days
and then A falts ill. In how many days will B finish the remaining part of the job?

Since A takes 25 days to do the job, in 1 day A does * of the job."25
Also, since B takes 2O days to do the job, in 1 day B can Ao * of the job.

20

Solution
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Thus, in I day, A and B together o" f: *:),i.".,* of the job.
\25 20 )' ' 

1O0

in 5 days, A and B do * x 5, i.e., * of the job.roo '20

the remaining part of the job = 1 - * = *
Since B can do the whole job in 20 days, B can a" * of the job in + x 2O days, i.e.,'20"20
11 days.

.:t#Uptft;l If 3 men or 4 women take 27 hours to do aJob, how long will 6 men and 1O women
take to complete the job?

Solution Given, 3 men's work = 4 women's wOrk.

I man's work ='1-o*"r's work.
3

6 men's work = a, ! ,that is, 8 women's work.
3'

.'. the work done by 6 men and 1O women : the work done by (8 + tO) = 18 women.

Given, 4 women do the work fi27 h.
I woman does the work in27 x 4h.

18 women will do the work in27 \ 4 
h, i.e., 6 h.

18

Hence, 6 men and 10 women working together will comptete the work in 6 hours.

iiE M Stff A and B can do a job in 18 days. If A is thrice as efflcient as B, in how many days
will A finish the job, working alone?

Solution 3 days of work by B = 1 day of work byA.

I day of work by B = I Ou, of work by A.
3

Since A and B can do the job in 18 days, in I day they can ao * of the job.
18

,. dw of work by A + I day of work by B = i "f 
the job.

'. l dayofworkbyA + lO.rof workbyA=*of the job.
3JJ18

Thus, A does I orthe iob in 1aavs.18"3
A can complete the job ir 1" 18 days : 24 days.

3

A can do a Job in 15 hours, B in 2O hours, and C in 3O hours. If they all work
together, how much time would they take to complete the job? Also, if they are
paid Rs 72OO for the job, how much would each reeeive?

A can do ttre job in l5 h, so in I h, A can ao * of the job.
I5

B can do the job in 2O h, so in I h, B can do ;| of the job.

C can do the job in 3O h, so in t h, C can ao * of the job.
30

Solution
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in t h, A, B and c together will do (+ . * . *) of ttre Job,,..., * of the job.

all three together can do the job in + h = 6 h 40 milr.
3

Now, the ratio of work done byA, B and C in t h = *,+,: = 4:3:2. So, they15 20 30
will receive money in the strme ratio.

A's share x Rs 72O0 = Rs 32OO,
4+3+2

B's share = -: - x Rs 72O0 : Rs 24OO,
4+3+2

C's share - 2 
x Rs 720O = Rs 16O0.

4+3+2

A and B can do aJob in 11 days, A and C can do it in 2 days, and B and C in 3
2

days. How long would all three take to complete the job if they worked together?

How long would each take to complete the job?

Ir, ! aays, A and B can finish the job.
2

in 1 day, the part of the job A and B ao =? ... (1)
3

In 2 days, A and C can complete the job.

in 1 day, the part of the job A and C ao = I2 'Q)

In 3 days, B and C can complete the job.

in I day, the part of the job of B and C ao = |3 ... (3)

Adding equations (1), (2) and (3),

in 1 day, the work done by 2A, zBand 2C =? *!*: = :'3 2 3 2

2(the work done by A, B and C in 1 Auy) = * .

2

the work done byA, B and C h I day = 2*Z =?. 2 4 ...(4)

Hence, A, B and C together can complete the job in t * *, that is, { 4.y"."4'3
Subtracting (1) from (4), irl I day, the work done by C = + -? = !-" 4 3 12

C can do the job in 12 days.

Subtracting(2) from (4), in 1day, theworkdonebyB=+- 1 =l' 42 4

B can do the job in 4 days.

Subtracting(3) from (4), in l day, theworkdonebyA=+-l= 
g 

'' 4 3 12

A can do the job in f 4.y", that is, z2; a^y".
5
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TWo pipes can separately fill a tank in 3 and 2 hours respectively. If both the
pipes are used together, how much time would they take to fill the tank?

The first pipe fills the tank in 3 h, so ln t h it fills I of the tank.
3

The second pipe fills the tank in 2 h, so in t h it fills ] of the tank.
2

Thus, in I hour both pipes fill f l * 1) = 1 of the tanx.
\32)6

the two pipes would fill the tank in ! n, ,..., I h 12 min.
5

T\ro pipes can separately fill a cistern in 5 h and 6 h respectively, and a third plpe
can empty it in 1O h. How long would it take to fill the cistern if all the pipes were
used together?

The first pipe fills the cistern in 5 h, so in I h, it filIs ] of Ure cistern.
c

The second pipe fi[s the cistern in 6 h, so in I h, it fills ] of the cistern.
6

The third pipe empties the cistern in 10 h, so in I h it emptie" ] of the cistern.'10
When all the three pipes are used together,

the part of the cistern filled in I h = : .l -: = + .

561O15
if aII the three pipes are used., the cistern will fill in f fr, i.e., 3 h 45 min.

4

1. Rajan can do a job in 6O days.

(i) How much of the job will he be able to finish in a day?

(ii) How much of the job will he be able to do in 36 days?

(iii) In how many days will he do ] of the3ob?
c

A can do a job in 15 days, and B in 10 days. How many days will they take to finish the job
if they work together?

A can do a job in  
tdays, 

and B in 9 days.

(i) How long will they take to complete the job together?
(ii) If they are paid Rs 900 for the job, what will be each person's share?

A and B can do a certain job in 5 h and A alone can do it in 8 h. How longwill B take to do
the job alone?

II
A can dig i'of a trench in 1 day, while B can dig i of the trench in 3 days. If they work'r2 "6
together, how long wiII they take to dig the whole trench?

2.

3.

4.

5.
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A and B can do a job in 15 days. They work together for 6 days and then B leaves. If A can
do the job in 50 days, how long will he take to complete the unfinished job?

AandB startonajobwhichAcancomplete in 6 days, andB in8 days. After2 days, Bfalls
ill. How long will A take to complete the rest of the Job?

8. A works twice as fast as B. They work together and complete a job in 8 days. How long
would A take to complete the job?

g. A and B can do a job in 25 days. After 15 days of working together, B leaves. If A completed
the remaining part of the job in 2O days, how long would each take to complete the job,
working separately?

8 men or L2 women can do a job in 25 days. In what time can 6 men and I I women do it?

A, B and C can do a job in 12 h, 2O h and 3O h respectively. If they all work together, how
long will they take to complete the job?

L2.Acandoajobin3h,Bin4handCin6h. IftheyallworktogetherandreceiveRs36O,
how much money should each get?

13. A and B can do ajob in 6 days, B and C in 9 days and A and C in 12 days. How much time
will they take to complete the job if they all work together? How long will each of them take
to do the job?

14. Two pipes can separately fill a tank in 3 h and 4 h respectively. If they are both used
together, how much time will they take to fill the tank?

f5. The cold-water tap can fill a bath in 3 min, the hot-water tap in 4 min, while the waste
pipe can empty the bath in 6 min. If all three are used together, how long will it take to fill
the bath?

ffiN,f;WEftS

10.

11.

iiaa.h,, 3:

ii,tii ff :.. .i*i, $,,iriii aa 
:A*r;

1

c. /: qavs
5-

13. 51Ba aavs,r+f days, lo? days. 72 days

3. (i) 3 days (ii) Rs 600, Rs 3OO

z.z!aays 8.12days2-
12. Rs 16O, Rs 120, Rs 8O

r*. r!n

2;,6 daYs

......
6; 3O da11s

11.:6,fiayrs

15. 2 min 2<t s

rc job

lto do

:

rwork

*
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Revision Exercise 1

Fill in the blanks.

(i) The simplest form of the ratio S3 rc :1.4 kg is ...... .

5

(iii) The smallest ratio among 2 : 3,5 : 6, 11' : 12 and 13 : 15 is ...... .

(iv) If a:b=3 :5 and b : c =3 : 7 then a:b :c=...... .

(v) If Rs 132O is divided betweenA and B in the ratio 5 : 6, the difference in their shares

ls ...... .

(vi) The.mean proportional of 1.5 L and 6 L is

Identiff the true statements.
(i) The simplest form of the ratio 25O rnL : l-2L is 5 : 24'

(ii) If a :b=2:3 and b: c= 5 :7 then aic =lO:21.
(iii) If 3m = 4n = 7p ther;.m i n i P =28 :12 :2L.

(iv) If Rs 21O is divided between A and B in the ratio 3 : 2, the share of A : Rs 126.

(v) The ratios 1l :31.tta z!,s?form a proportion.4725
(vi) The mean proportional between 8O g and 72O gis 45O g.

Divide Rs 15O41 amongA, B and C such that the shares ofA and B are in the ratio S 1, Z ]75
and that of B and C are in the ratto +? , SL'32
A bag contains equal number of coins of Rs 1O, Rs 2 and Rs 1 and the total value of all the

coinJ is Rs 325. How many coins of each kind are there?

5. Two numbers are in the ratio 7 : Ll.If 3 is subtracted from ttre smaller number and 3 is
added to the bigger number, the ratio changes to I :2. Find the numbers.

6. A school has 33O students and the ratio of the number of boys to the number of girls is
4 : 7. This ratio changes to 5 : 8 after admission of 6O new students. Find the number of
newly admitted boys.

7. A piece of iron rod is cut in the ratio t!:Z]. If Ur. longer piece is 5.2 m long, flnd the
25

length of the original rod.

8. If 18 men do a piece of work in 7 days, how much time would 21 men take to do the

same work?

2O men working t hours a day complete a piece of work in 14 days. In how many days will
21 men working 5 hours a day complete the same work?

Z men or 8 women can complete a job in 35 hours. How long will 21 men and 16 women
working together take to complete the job?

AJay can do a job in 12 hours, Ajit in 15 hours and Dolly in 2O hours. If all work together,

htw much time will they take to complete the job. If Rs 3OOO is paid to do the job,'how
much money would each receive?

Two pipes can flll a tank in 4 and 6 hours respectively. If both the pipes be opened

together, in how much time will the tank be fllled?

2.

3.

4.

9.

10.

11.

12.
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