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TIME AND WORK
In most of the problems on time and work. either of the following
basic parameters are to be calculated ;

TIME

. If A can do a prece of work in X days, then A's one day’s

I :
work = = th partof whole work.

; I :
. [fA’s one day’s work = fth part of whole work, then A can

finish the work in X days.
. If A can do a piece of work in X daysand Becando it in'Y
days then Aand B working together will do the same work
XY
X+Y
. IfA, Band C can doa work in X, Y and Z days respectively
then all ofthem working together can finish the work mn

XYZ
XY +YZ+XZ

m I : Acan do a piece of workin 5 days, and B can do it

in 6 days. How long will they take to finishithe work if both work
together?

m

days,

days.

Solution :

l
A's 1 day’s work = Eth part of whole work and

=

I
B’s I day’s work = gth part of whole work

L. B -
- (A+B)soneday’s work= g 6 30 h part of whole work.

s s 8
So, both together will finish the work i days =2 ﬁda}rs.

By Direct Formula :

. Bx6
A + B can do the work in
5+6

days :%:EIEI‘ days.

e EER 2 ¢ Two men, Vikas and Vishal, working separately

can mow a field in 8 and 12 hours respectively. If they work in
stretches of one hour alternately, Vikas beginning at 8 a.m, when
will the mowing be finished?

TIME AND WORK
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Solution :

In the first hour, Vikas mows l of the field.
bt

| 1 i
In the second hour. Vishal mows = of the field.

N 5
In the first 2 hours; (— L—= —} of the field 1s mown.
B B 24

5 R " 3 ;
In & hours. ﬂx 4= . of the field 15 mown.

=

5 1 » :
N ow, (l— E) = F of the field remains to be mown,
3

In the 9th hour. Vikas mows l of the field.

8
Remaini I{—l .
emaining work="--2 =7
; . - , |
Vishal will finish the remainmg work in | — + —
24 12
I

or = of an hour.

i

The total time required 1s [S+ 14 -I-J or E‘Jl hours.
7 3

—

Thus, the work will be finished at 3-;—91—: l'j?l or 5.30 pm.

2 2

IEEEETIE® 3 : A can do a piece of work in 36 days, Bin 54 days

and Cin 72 days. All the three began the work together on the
Dec. 15, 2014, but A left 8 days and B left 12 days before the
completion of the work. If C took the rest for a week then in how
many days, the work was linished from the day it started ?

Solution :
Let the total time taken be x days.
According to the given condition

x—8 x—=12: x
- + =1

36 54 4

—

b(x—8)+4(x—-12)+3x i

=1
216
Ox — 48 +4x — 484 3x 13x —96
sy : =] ey —————=
216 216
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= 13x-96=216= 13x=216+96=312

Since, C takes the rest for a week, so the number of days in
which the work was finished from one dayit started=31 1.e.
on 14.01 2015.

4 : Aand B can doa certain piece of work in 18 days,

Band Ccandoit in 12 days and C and A can doitin 24 days. How
long would each take separately todo it 7

Solution :
(A + B)'sonedays’s work = 1/18,
(A+ C)'sone days’s work = 1/24,
(B+ C)’s one days’s work = 1/12,
Now add up all three equations :
1 1 I 13

E A"’B"" L i'.li"l ."L. ; l{: — ] — ——
( C)’'s one days’s wor R

13
(A+B+C)'s onedays’s work= ——
144

A's one days’s work = (A + B + C)’s one days’s work
13 1 I

144 12 144

— (B + C)’s one days’s work =
, I ; ; ;
Sice A completes mth part of the work in 1 day, he wall

144
complete the work in T 144 days
i i : 144 >
By similar logic, we can find that Bneeds — days and C

7

144
will require B days to complete the work.

=

2L Remember

< IfAand B togethercan doa piece of work in X days and A
alone can do1t in Y days. then B alone can do the work in

days.

Y-X

IRERTIES 5 : A and B together can doa piece of work in 6 days
and A alone can doit in 9 days. In how many days can B alone do it?

Solution :

(A+B)’s | day’s work = éth part of the whole work.

A’s 1 day’s work = éth part of the whole work.

o B's 1 day’'s work = L3
9 18

|
= I_ th part of the whole work.

. B alone can do the work in 18 days.

By Direct Formula :

B alone can do the whole work in
ORF 2N
-6 3

éf» Remember

< Aand Bean doa work in "X and *Y" days respectively. They
started the work together but A left *a’ days before completion

of the work. Then, time taken to finish the work 1s
Y(X+a)

X+Y

< If*A’is *a’” times efficient than B and A can finish a work in
X days, then working together; they can finish the work m
aX
a+1
< IfA s ‘a’ times efficient than B and working together they

Z(a+1)

ays.

days.

finish a work in Z days. then time taken by A =

andtime taken by B =Z(a+ 1) days.

< [fAworkmg alone takes *x’ days more than A and B together.
and B working along takes ‘y’ days more than A and B
together then the number of days taken by A and B working

together is given by [\/E ] days.

IEEEEEIE 6 - Aand B can doalonea jobin 6 day respectively and

12days. They began the work together but 3 daysbefore the completion
of job, A leaves off. In how many days will the work be completed ?

Solution :
Let work will be completed in x days.
Then, work done by A in (x — 3) days + work done by B in

xdays=1
1.6 _3{—3_!_ % =]

§ 12
:;3}[_6}:1;-;;;:{3;];1}:5

12
By Direct Formula:

: ; 12(6+3)
Required time = ———— = 6 days

quired tin 76 ¥

el il 7 - Ais half good a workman as B and together they

finish a job in 14 days. In how many days working alone will B
finish the jobh?
Solution :

Let B can do the work in x days
Then, A can do the work in 2x days
11 I

So, —+—=—

! = 1vel
% o% 14 (given)

:}:{:;:{M =21 days
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By Direct Formula :

1
Time taken by B= 14[54- 1J= 21 days

f Remember

< Ifn menorm women can do a piece of work n X days, then
N men and M women together can finish the work n

Al

I

—_—

nmx
nM + mN

days.

8 : 10 men can finish a piece of work in 10 days,

whereas it takes 12 women to finish it in 10 days. If 15 menand
6 women undertake to complete the work, how many days will
they take to completeit?

Solution :
Itis clear that 10 men = 12 women or 5 men = 6 women

= 15 men + 6 women = (18 + 6) 1.e. 24 women
Now 12 women can complete the work in 10 days
- 24 women willdoitin 5 days.

By Direct Formula :

10=12=10
10x6+12x15

IS 9 - 1f 3 men or 4 women can reap a field in 43 days,
how long will 7 men and 5 women take to reap it ?

Required time = = 5 days

Solution :

I
3 men reapﬁ ofthe fieldin 1 day.

of the field in I day.

SR aps
MENTeaNs 7o

l
4 women reap n of the field in I day.

of the field in 1 day.

7 5 ] |
+ = — of
43x3 43x4 of the

. 1 woman reaps ey

. 7 men and 5 women reap [

field in 1 day.
. 7men and 5 women will reap the whole field in 12 days.

Alternate method
1
Required number of days = - 5
+
|:43x3 43}:4]
43x 3= 4
T TeTea L

e /0 : 1f 12 men and 16 boys can do a piece of workin

5 days and 13 men and 24 boys can do it in 4 days, how long will
7 men and 10 boys take todoit ?

Solution :
12 men and 16 boys can do the work m 5 days
13 men and 24 boys can do the work in 4 days

(i)

... (i)
Now it 1s easy to see that if the no. of workers be multiphied
by any number, the ime must be divided bythe same number
(derived from ; more worker less ime).

Hence multiplying the no. of workers in (1) and (11) by 5 and
4 respectively, we get 5 (12 men + 16 boys) can do the work
m 5/5= 1 day 4

4 (13 men + 24 boys) can do the work in — =1 day

or, S(12m+ 16b)=4(13m + 24b) 3

or, 60m+80b=52m+96b
o, 60m-52m=9b—-80b
or. Sm=16b

. 1 men = 2 boys.

Thus, 12 men + 16 boys = 24 boys + 16 boys =40 boys
and 7 men + 10 bays = 14 boys + 10 boys = 24 boys

The question now becomes :

“1f 40 boys can do a piece of work in 6 days how long will 24
boys take todo it 77

Using basic¢ formula
we have,
4() ¥5=24 x D,
40 x5 1
o, D,= 52 =3'j' days

Kxample

11 : Two men and 7 boys can do a piece of work in 14

days. 3 men and 8 boys can do it in 11 days. In how many days can
8 men and 6 boys do a work 3 times as big as the first?

Solution :
2men + 7 boysin 14days = 28 men + 98 boysin | day
3men + & boysin 11 days = 33 men + 88 boysin 1 day
- 28 men + 98 boys = 33 men + 88 boys
", 2 boys =1 man
Now, 2 men + 7 boys = 11 boys; 8 men + 6 boys =22 boys
More boys, fewer days; more work, more days

Boys Days Work
11 l 14 ‘ I I
22 X 3
11 3
; % =55 % 1 . Number of days = 21 days.

At /2 - Kaberi takes twice as much time as Kanti and

thrice as much as Kalpana to finish a piace of work. They together
finish the work in one day. Find the time taken by each of them to

finish the work.

Solution :
Here. the alone time of kaberi 1s related to the alone times of
other two persons, so assume the alone time of kaberi = x,

X X
Then, alone time of Kanti = 3 and of Kalpana = 3
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Kaberi's 1 day work + Kanti’s 1 day work + Kalpana's 1 day
work = combined 1 days work
1 1 1 6
_l_ + =i b —,
%72 ®3 ] =

. Alone time for Kaberi = 6 days, for Kanti= 6/2 =3 days,

|
— —
X

Kalpana=6/3 =2 days,

el /3 0 1 man or 2 women or 3 boys can do awork in 44
days. Then in how many days will 1 man, 1 woman and 1 boy do
the work ?
Solution :

Number of required days

| A =1x2x3
= 64342

I 1 I = 24 days

44x]1 44x2 44x3

2L Remember

< If*M,  persons can do *W,* works in ‘D" days and "M’
persons can do *W," works mn *D," days then
M, D, W, =M,D,W,
It T, and T, are the working hours for the two groups then
M,D,W,T,=M,D,W T,
Similarly,

M,D,W,T E, = M,D,W T,E,, where E, and E, are the

efficiencies of the two groups.

< Ifthe number of men to do ajobis changed intheratioa b,
then the time required to do the work will be m the ratio
b : a, assuming the amount of work done by each efthem in
the given time is the same, or they are identical:

< Ais K times as good a worker as B and takes X days less
than B to finish the work. Then the amount of time required

K *® X

-

K- -1
< IfA1sntimesasefficient than B, i.e. A hasn times asmuch

by A and B working togetheris days.

; . ¥ s o
capacity to do work as B, A will take — ofthe time taken by
n

B to do the same amount of work.

b LS /4 : 5 men prepare 10 toys in 6 days working 6 hrs
a day. Then in how many days can 12 men prepare 16 toys working
8 hrs a day?

Solution :
This example has an extra variable ‘time’ (hrs a day), so the
‘basic-formula’can’t work in this case. An extended formula
1s being given:
M D T, W,=M, D, T, W,
Here,5 x6x6x16=12xD, x8x 10

s Sxbxbx16
"2 12x8x10

=3 days

15 : Aand B can doa work in 45 days and 40 days

respectively. They began the work together, but A left after some
time and B finished the remaining work in 23 days. After how
many days did A leave?
Solution :
B finished the remaining work in 23 days,
23

. Work done by B in 23 days= 20 work

A+ Bd ther 1 o 12 k
. 4 ¥ 4 L — e — /
e L} lﬂic,t‘a 1€1 40 40 wior

40 = 45 B 40 =45
40445 85

A LB 17 " 40 =45 17 54

" —_— ¥ . — ¥ .
i QO 20 work m 35 40 ays.
Alternate method ;

If we 1gnore the intermediate steps. we can write a direct

40 x 45 (43—23]
30245 10 = O days.

m’fﬁ : A certain number of men can do a work in 60

days. Ifthere were 8 men more it could be finished in 10 days
less. How many men are there?
Solution :
Let there be x men originally,
(x + &) men can finish the work in (60— 10)= 50 days.
Now, 8 men can do in 50 days what x men do in 10 days,
then by basic formula we have

8 x50

Now, A+ Bdo | workin days

formula as:

e 0 =4() men.
Alternate method :
We have ;

x men do the work in 60 days and (x + 8) men dothe work in
(60— 10) =50 days.
Then by “basic formula”, 60x=50(x + §)

S0x8
10

17 : Two coal loading machines each working 12

hours per day for 8 days handles 9,000 tonnes of coal with an
efficiency of 90%. While 3 other coal loading machines at an
efficiency of 80 % set to handle 12,000 tonnes of coal in 6 days.
Find how many hours per day each should work.

Solution :

o =4{) men

N xDy xRy xE; Ny x Dy xRy xbBy
Here : =
W W,

N,=2,R,=12h/day:N,=3, R,=?
E 2 W, =9.000

R T
B.,= L W= 12,000

2 100 2 7
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EHEHIEH'J!}_ 3x6xR,x80
9,000x100  12.000x100

=» R,=16h/day.
.. Each machineshould work 16 h/ day.

Wages are distributed in proportion to the work done and
in mdirect proportion to the time taken by the individual.

BRI /8 A, B and C can do a work in 6, 8 and 12 days

respectively. Doing that work together they get an amount of
¥ 1350. What is the share of B in that amount?

Solution :

A's one day’s work = 1

6
B’s one day’s work = ;_

!
C'soneday’s work = 5

A's share : B's share : C’s share

Multiplying each ratio by the L.C.M. of their denominators;,
the ratios become 4 : 3 : 2

1350 % 3

B’s share = —F450

19 : 1f 6 men working 8 hours a day earn T 1680 per
week, then how much will 9 men working 6 hours a day earn per
week ?

Solution :

Him 8 hours 1680
9m 6 hours ?
6 9
1680 x —x— =T 1890
g8 6
Alternate method :
As earnings are proportional to the work done, we have
M,D;, M,D
i WS Ezbﬁxﬂzgxﬁzbw-}=?13‘:}ﬁ
W, W, 1680 W, .

LB EL R 2() : A can do a piece of work in 15 days and B in 20

days. They finished the work with the assistance of C in 5 days
and got T 45 as their wages, find the share for each in the wages.

Solution :
A did in 5 days 1/3 of the work,
B did 1n 5 days 1/4 of the work.

o 1 1.5
Ldrdrnﬂda}ﬁf—gﬂ-z-ﬁﬂttht}wrk

Since A, B, C did in 5 days 1/3, 1/4, 5/12 of the work
respectively.

|
A's share=7< 45}:;=?]5

B'sshare=F 45x—=%F11.25

1
4
3
12

IEEEEEIE 2! - If 8 men, working 9 hours per day can build a

wall 18 meters long, 2 meters wide and 12 meters high in 10
days, how many men will be required to build a wall 32 meters
long, 3 meters wide and 9 meters high by working 6 hours a day
in 8 days?
Solution :
This method 15 a substitute for the conventional method
and can be safely employed for most of the problems.
Step 1 : Assume the thing to be found as *X°
Step 2 : In the first place look for X's counterpart.
¢.g. in the above example, X=no. of men
So X's counterpart = No. of men, given=8.

C'sshare=3 45 x =% 18.75

Nowsee the direct and indirect variation or simply see by
which operation more men will be required & by which fewer:
32 3 9 10 9
¥ X=8x—x—x—x—x—=30men
B 182 12 & 6

22 : If 5 engines consume 6 tonnes of coal when

Kxample :

each runs 9 hrs per day, how much coal will be needed for 8

engines, each running 10 hrs. per day, it being given that 3
engines of the former type consume as much as 4 engines of
latter type ?
Solution :

g8 10 3

We have X = 6 x —x—x—=8tons
5 9 4

Explanation ;

(1) Moreengines more coal (= 1)

(2) More time, morecoal ( = 1)

(3) Latter consumes less coal than former (< 1).

In case of men working we have more time, less men (< 1)
but here we have more time, more coal( = 1).

Here let W =6 tonnes = 5 % 9 % 4/3 engine hours

andlet X =8 % 10 % |1 engine hours.

Bx10x1
Sx9x(4/3)

or X=06tons x = & tons

Bl 27 0 A garrison of 1500 men is provisioned for 60

days. After 25 days the garrison is reinforced by 500 men, how
long will the remaining provisions last?
Solution :
Since the garrison is reinforced by 500 men, therefore, there
are (1500 + 500) or 2000 men now.,
since 60 —25= 35 days.
— The provisions left would last 1500 men 35 days
— Provisions left would last 1 man 35 = 1500 days
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== Provisions left would last 2000 men

1500

Alternate method:
1500 = 60= (1500 = 25) + (2000 = X)
0000 — 37500 =2000X
= 26.25 days.
m}:{ 40 men can cut 60 trees is 8 hrs. 1 8 men leaves
the job how many trees will be cutin 12 hrs?

Solution :
40) men — working 8 hrs— cut 60 trees

; 60
or, | man —working 1 hr— cuts 10<38 tress
Thus, 32 — workitig 121 Mo o SR
- T § 1 S e — i
s, working 12 hrs—cu T0xR rees.

Using basic concepts :

M, =40, D, = 8 (As days and hrs both denote time)
W, =60 (cutting of trees 1s lakt:n as work)

M =40-8=32,D,=12,W,=

F'uttmg the values in thn;: E}mmla

M, D W,=M,D, W,

We have . 40 x & x'wf:az x 12 x 60

32x12 %60
4 = 8
IEEEETE 25 - 1 can finish a work in 15 days at 8 hrs a day. You

or, W, = = T2 trees.

2
can finish it in ﬁE days at 9 hrs aday. Find in how many dayswe

can finish it working together 10 hrs a day.

Solution :
First suppose each of us works for only one hr a day.
Then I can finish the workn 1.5 =< 8 = 120 days and you can

20
finish the work in - %8 =60 days.

But here we are givennthat we do the work 10 hrs a day.
Then clearly we can finish the work in 4 days.

el 26 - A can do a work in 6 days. B takes 8 days to

complete it. C takes as long as A and B would take working
together. How long will it take B and C to complete the work
together?
Solution :

A + B) can do the work 1 i d
+ u F — v I..1
[ } naoimnew 11 6+ % 7 el

24
. C takes £l days to complete the work.

24}{3
(B+C) tak 7 24 =8 22;’:[
. L) takes 5 = = 4 — {aays
%H% 24+56 5

Gh el 2 7 A group of 20 cows can graze a field 3 acresin

size in 10 days. How many cows can graze a field twice as large

in 8 days?

Solution :
Here. first of all, let us see how work can be defined. It 1s
obvious that work can be measured as “acres grazed”.
In the first case, there were 20 cows in the group.
Theyhad to work for 10 days to do the work which we call
W (which = 3)
= 20x10=3
Do not be worried about the numerical values on either
side. The point 1s that logically this equation 1s consistent
as the LHS indicates “Cowdays” and the RHS indicates
“Acres”, both of which are correet ways of measuring work
done.
Now the field is twice as large. Hence the new equation is
= (Cx8=6
Just divide (1) by (i) to get the answer.

8¢ 6
200 3
400
SRE=2 =200 = L’=?=5L}mw&:.

Hence, there were 50 cows n the second group.

The same principle of Time and Work is employed to solve the
problems on Pipes and Cisterns. The only difference 1s that in
this case. the work done 1s in terms of filling or emptying a cistern

(tank) and the time taken 1s the time taken by a pipe or a leak
(crack) to fill or empty a cistern respectively.

Inlet

A pipe connected with a tank (or a cistern or areservolr) 1s called
an mlet, 1f it fills it.

Outlet

A pipe connected with a tank 1s called an outlet. 1f it empties it.
. If a pipe can fill a tank in x hours, then the part filled in 1

]
hour =—
o

. If a pipe can empty a tank in y hours, then the part of the

full tank emptied in 1 hour = L
b

. If a pipe can fill a tank mn x hours and another pipe can
empty the full tank in y hours. then the net parr filled in |

:

Time taken to fill the tank, when both the pipes are

|
hour, when both the pipes are opened —] ———
o 3!"'

Xy

opened =
v-X

-
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. [f a pipe can fill a tank in x hours and another can fill the

-

V + X

same tank in y hours, then time taken to fill the tank =

when both the pipes are opened.

. [fa pipe fills a tank in x hours and another fills the same tank
15 y hours, but a third one empties the full tank in z hours,
and all of them are opened together, then net part filled in 1

hl':[l-l-L I—]
X y z

Time taken to fill the tank = 5

hours.

VZ + X2~ XY
° A pipe can fill a tank in x hrs. Due to a leak in the bottom it
1s filled in y hrs. [f the tank 1s full, the time taken by the leak

X
Y hrs.

y — X

*  Acistern has a leak which can empty it in X hours. A pipe
which admits Y litres of water per hour into the cistern 1s
turned on and now the cistern is emptied in Z hours. Then

X+¥+Z
Z-X
*  Acistern s filled by three pipes whose diameters are X cm..,
Y em. and Z om. respectively (where X <Y < Z). Three pipes
are running together. Ifthe largest pipe alone will fill it in P

minutes and the amount of water flowing in by each pipeis
proportional to the square of its diameter, then the time n

which the cistern will be filled by the three pipes is

to empty the tank —

litres.

the capacity of the cistern 1s

pZ-
X2 1+ y2 172 minutes.

* Ifone filling pipe Aisn times faster and takes X minutes less
time than the other filling pipe B, then the time they will take
to fill a cistern, 1f both the pipes are opened together, 1s

X

n—1J\

nx
[ i 7 _ I]] minutes, Aowill fill the cistern in [ ] minutes

and B will take to fill the astern [ ] minutes.

n-1
Here, A is the faster filling pipe and B 1s the slower one.

*  Two filling pipes A and B opened together can fill a cistern
in t minutes. Ifthe first filling pipe A alone takes X' minutes
more or less than t and the second fill pipe B along takes ¥
minutes more or less than t minutes, then t 15 given by

t =+/Xy minutes.

Bl IS 78 ¢ A pipe can fill a cisternin 6 hours. Due to a leak
in its bottom, it is filled in 7 hours. When the cisternis full, in how
much time will it be emptied by the leak?

Solution :
Part of the capacity of the cistern emptied by the leak in one

[ | ) ,
hour = [E_?} = :E of the cistern.

The whole cistern will be emptied in 42 hours.

IEEEETIE 29 - Three pipes A, B and C can fill a cistern in 6

hrs. After working together for 2 hrs, C is closed and Aand B
fill the cisternin8 hrs. Then find the time in which the cistern
can be filled by pipe C.

Solution :

|
A+B+Ccanfillinl hr = E of cistern.

A+B+Ccanfillin2 hrs =—= E of cistern.

2
6
T .
Remainingpart = | | - 3 = is filled by A+ B in & hrs.

(A -+ B)can fill the cisternin % =12 hrs.

Since (A + B+ C)can fill the¢isternin 6 hrs.
C=(A+B+ C)—(A + B)ecan fill the cistern in
12x 6
12 -6

his = 12 hrs

et 30 @ Pipe A can fill a tank in 20 hours while pipe B

alone can fillit in 30 hours and pipe C can empty the full tank in
40 hours. If all the pipes are opened together, how much time
will be needed to make the tank full?

Solution :
By direct formula,

\ o 20 = 30 = 40
The tank wall befill in =
30 x40+ 20x40-20x30
= -——12& =17 —lu hrs
7 7

31 : Three pipes A, B and C can fill a tank in 6

minutes, 8 minutes and 12 minutes, respectively. The pipe Cis
closed 6 minutes before the tank is filled. In what time will the
tank be full ?

Solution :
Let it takes t minutes tocompletely fill the tank.

Example

Now, £+£+t_ﬁl =
6 8 12

l

+3It4+2t-12
o =]
24
or 9t—12=24
or 9t=36 = t=4mm

eyl il 32 : If three taps are opened together, a tank is filled

in 12 hrs. One of the taps can fill it in 10 hrs and another in 15
hrs. How does the third tap work?

Solution :
We have to find the nature of the third tap, whether itis a

filler or a waste pipe.
Let it be a filler pipe which fills in x hrs,

10 x15xx

Then. =
1015+ 10x +15x
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or, I50x=150x%12+25xx%12

or  —150x=1800 x=-12

—ve sign shows that the third pipe 1s a waste pipe which
vacates the tank in 12 hrs.

e LA 1 5 © 4 pipes can fill a reservoir in 15, 20, 30 and 60
hours respectively. The first was opened at 6 am, second at 7am
third at 8 am and fourth at 9 am. When will the reservoir be full ?

Solution :
Let the time be t hours after 6 am.

1 (t—=1) (t=2) (t—3)
— %1+ + + =]
20 30 60
H+3t-DH+2{-2)+(t—-3)=60
= t="Thours
= Itisfilledat 1 pm

Gh el L 74 © A and B can fill a cistern in 7.5 minutes and 5

minutes respectively and C can carry off 14 litres per minute. If
the cistern is already full and all the three pipes are opened,
then it is emptied in 1 hour. How many litres can it hold?

Solution :
If the capacity is L litres, water filled in 1 hour = Water
removed in 1 hour.

L—t—Lxﬁ[l—t—Lxﬁﬂ: 14 = 60
l 5
3

e

2T, :
L+Exﬁﬂ+IEL =14 %60 =1L +8L+ 12L= 14 %60

= 21L=14x=60 or L=40 htres.
So the capacity of the cistern is 40 litres,

GR e LA 75 A cistern can be filled by twotaps A and B in 25

minutes and 30 minutes respectively can be emptied by a thirdin
15 minutes. If all the taps are turned on at the same moment,
what part of the cistern will remain unfilled at the end of 100
minutes ?

Solution :

| 1 1

We have - —
25 30 15

|
= part filled in 1 minute
150

|
Hence, 1-100 [ﬁ} = 1/3rd of the tank 15 unfilled after

100 minutes.

LB eI 76 A cistern can be filled by two pipes filling

separately in 12 and 16 min. respectively. Both pipes are opened
together for a certain time but being clogged, only 7/8 of the full
quantity of water flows through the former and only 5/6 through
the latter pipe. The obstructions, however, being suddenly
removed, the cistern is filled in 3 min. from that moment. How

long was it before the full flow began?

Solution :

. ) | 1 7
Both the pipes A and B can fill e
? 12 16 48

cistern in one minute, when there 1s no obstruction.
With obstruetion. both the pipes can fill

ix I+i:m: A +i:1— of the cistern m one minute.

2.8 16 6 96 96 8
Let the obstructions were suddenly removed afier x min-

of the

Lutes.

With obstruction, % of the cistern could be filled in

X #—-x

x minutes and so the remaining 1— e ofthe

cistern was filled without obstruction in 3 minutes, 1.e. In

: ¥— " b :
one minute. ~2—: of the cistern was filled.

8—x )
24 48

— 16—2x=7 = x=45
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i

A garrison of 500 men had provisions for 27 days. After
3 days a reinforcement of 300 men arrived. For how many
more days will the remaining food last now?

(a) 15 (b)y 16

¢y 17 i— (d)y 18

A man 1s twice as fast as a woman, Together the man and
the woman do the piece of work in 8 days. In how many
days each will do the work 1f engaged alone?

(a) man-14 days, woman-2& days

(b) man-12 days, woman-24 days

(¢) man-10days, woman-20 days

(d) None of these

A contractor undertakes to built a wall in 50 days. He
employs 50 people for the same. However, after 25 days he
finds that only 40% of the work 15 complete. How many
more men need to be employed to complete the work in
time?

(a) 25 (by 30

(c) 35 (d) 20

A 15 30% more efficient than 5. How much time will they
take to complete a job working together, which 4 alone
could have done in 23 days?

(a) 11 days (b) 13 days
3 R
(c) Ei}ﬁ days (d) Noneof these

A tyre has two punctures. The first puncture alone would
have made the tyre flat in 9 minutes and the second alone
would have done it in6minutes. [Faimr leaks out at a constant
rate, how long does it take both the punctures together to
make it flat?

1 |

(a) | = minutes (by 3 = minutes
- L

(c) 3 -5' minutes (dy 4 1 mnutes

A can do a piece of work in 10 days, while B alone can do it
in 15 days. They work together for 5 days and the rest of
the work is done by C in 2 days. If they get Rs 450 for the
whole work, how should they divide the money 7

(a) ¥225.%150,% 75
(b) ¥250,%100,3100
(¢) T200,T150,%100
(d) T175.3175.3100

A garrison had provision for a certain number of days. After

I
10 days, s of the men leave and it is found that the provi-

10

11.

13.

EXERCISE

sions will now last just as long as before. How long was that?
(a) 15 days (b) 25 days

(¢} 35 days (d) 50 days

A machine P can print one lakh books m 8 hours, machine QQ
can print the same number of books in 10 hours while ma-
chine R can print them 1n 12 hours. All the machines are
started at 9 a.m. whilemachmeP 1s closed at 1 | a.m. and the
remaining two machines complete the work. Approximately
at what time will the work be finished?

(a) 11:30am (b) 12noon

(c) 12:30pm. (d)y 1pm

If 5 engines consume 6 metric tonnes of coal when each 1s
running 9 hours aday, how many metric tonnes of coal will
be needed for 8 engines, each running 10 hours a day, 1t
bemg giventhat 3 engines of the former type consume as
much as 4 engines of the latter type?

1
(a) 3§ (b) 8§

8 12
5 g2 6
(c) 3 (d) 75

Three men, four women and six children can complete a
work in seven days. A woman does double the work a man
does and a child does half the work a man does, How many
women can complete this work in 7 days?

(a) 7 (b) 8

(¢} 12 (d) Cannotbe determined

12 men can complete a piece of work in 4 days, while 15
women can complete the same work in 4 days. 6 men start
work ing on the job and after working for 2 days, all of them
stopped working. How many women should be put on the
job to complete the remaining work, if'1t1s to be completed
in 3 days?

(a) 15 (b) 1R

(c) 22 (d) Datainadequate

A contract 1s to be completed in 46 daysand 117 men were
set to work, each working 8 hours a day. After 33 days, 4/7
of the work 1s completed. How many additional men may be
employed so that the work may be completed in time, each
man now working 9 hours a day”

(a) & (b) &I

(c) &2 (d) &

A can build up a wallin 8 days while 5 can break it in 3 days.
A has worked for 4 days and then B jomed to work with A4
for another 2 days only. In how many days will 4 alone
build up the remaming part ofwall?

I

|
S ¢ =l
(a) 3 days (b) 3 days

I
(c) Egdays (d) 7 days
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Suresh can finish a piece of work by himself in 42 days.

Mahesh, who1s T times more efficient as Suresh, requires

X days to finish the work by working all by himself. Then
what 15 the value of X ?

(a) 25 days (b) 30 days

(¢} 35 days (d) 20 days

Ifa family 0of'9 men in Indore spends ¥ 16380 in a year, what
must be the expenses of 8 men in Calcutta who live in the
same style for 7 months, assuming that the prices at calcutta
are 3/5th of what they are in Indore ?

(a) T3096 (b) 5460

(c) T4879 (d) 5224

The work done by a man, a woman and a child s in the ratio
of3: 2: 1. There are 20 men, 30 women and 36 children na
factory. Their weekly wages amount to ¥ 780, which 1s
divided in the ratio of work done by the men, women and
children. What will be the wages of 15 men, 21 women and
30 children for 2 weeks 7

(a) T 585 (b) 2925

(¢) TL170 (d) T900

In a fort there was sufficient food for 200 soldiers for 31
days. After 27 days 120 soldiers left the fort. For how many
extra days will the rest of the food last for the remaining
soldiers?

(a) 12 days (b) 10 days

(¢} 8 days (d) 6 days

Carpenter A can make a chair in 6 hours, carpenter B in 7
hours and carpenter Cin 8 hours. [feach carpenter works for
8 hours per day, how many chairs will be made in 21 days?

(a) 6l (b) 67
(c} 73 (d) 79

Two pipes can fill a cistern in 14and 16 hours respectively.
The pipes are opened simultaneously and it is found that
due to leakage in the bottom, 32 minutes extra are taken for
the cistern to be filled up. If the cistern is full, in what time
would the leak empty it 2

(a) 110h (b) 112h

(¢c) 115h (d) 100h

Two pipes A and B can fill a cistern in 10 and 15 minutes
respectively. Both fill pipes are opened together, but at the
end of 3 minutes, ‘B 1s turned off. How much time will the
cistern take to fill?

(a) 6Gmin (b) 8nmun

(c) 10min (d) 12mm

Two pipes A and B can fill a tank in 15 and 12 hours

3
respectively, Pipe B alone 1s kept open for 7 of time and

both pipes are kept open for remaining time. In how many
hours, the tank wall be full?

(a) 18h (b) 20h

(¢) 10h (d) 13.5h

Atapcan fill atank m 16 mmutes and another can empty it
in & minutes, [f'the tank 1s already 1/2 full and both the taps

5.

are opened together, will thetank be filled or emptied? How
long will it take before the tank is either filled or emptied
completely as the case may be?

(a) Emptied; 16 min  (b) Filled; 8 mm

(¢} Emptied; 8 min (d) Filled; 12 mm

A cistern has three pipes, A, B and C. The pipes A and B can
fill it in 4 and 5 hours respectively and C can empty it in 2
hours. If the pipes are opened in order at 1, 2 and 3 a.m.
respectively, when will the cistern be empty?

(a) 3pm (b) 4pm

(¢} Spm (d) 6pm

A tank 1s filled in 5 hours by three pipes A, B and C. The
pipe C 1stwice as fastas B and B 1s twice as fast as A. How
much time will pipe A alone take to fill the tank?

(a) 20h (b) 25h

(¢) 35h (d) Cannet be determined

Three pipes A, Band C ¢an fill atank from empty to full in 30
minutes, 20 minutes and 10 nunutes respectively. When the
tank 1s empty,all the three pipes are opened. A, B and C
discharge chemical solutions P, Q and R respectively. What
is the propertion of solution R in the liquid m the tank after
3 minutes?’

5 6
{a) 1 (b) 11

" 3 g L
© 7 @ 1

A hot pipe takes 3 minutes longer to fill a tank than thecold
pipe. Together they take 6 minutes 40 seconds. Time taken
by the cold pipe alone to fill the tank 1s

(a) 6Gnun (b)
(¢) 9Ynun (d) 12mm

4 pipes each of 3 em diameter are to be replaced by a single
pipe discharging the same quantity of water. What should
be the diameter of the single pipe, if the speed of water 1s
the same?
(a) 2cm
(¢} 6om

18 mm

(b) 4em
(d) Rem

An outlet pipe empties a tank which is full, in 10 hours. If
the inlet pipe is kept open. which lets water in at the rate of
& litres'minute, the outlet pipe would take 6 hours longer.
Find the capacity of the tank.

(a) 8600 litres (by 200 litres

(c) 12800 hitres (d) 11200 litres

[ftwo pipes function simultaneously, the reservorr 1s filled
in 12 hours .One pipe fills the reservoir 10 hours faster than

the other .How many hours does the faster pipe take to fill
the reservoir?

(a) 10 (by 20
(c) 30 (d) 40

A volcamic crater {conical) has a base diameter 125 mand 1s
10 m deep. It rains very heavily and the crater gets filled up
in 4 hours. Find the rate of water flow in the crater.
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33.

33.

36.

37.

35,

(a) 500000 htres’hour (b)Y 600000 hitres/hour
(c) 408000 htreshour (d) 612000 htres/hour

Two pipes A and B can fill a tank in 36 mm. and 45 min.
respectively. A waste pipe C can empty the tank in 30 min.
First A and B are opened. A fter 7 min., C 1s also opened. In
how much time. the tank 1s full?

(a) 60mn (b)
(¢) 39min (d)

A water tank has three taps A. Band C. A fills four buckets
in 24 minutes, B fills & buckets m 1 hour and C fills 2 buckets
in 20 minutes. Ifall thetaps are opened together a full tank
1s emptied in 2 hours. Ifa bucket can hold 5 litres of water,
what is the capacity of the tank?

(a) 120 litres (b) 240 litres
(c) 180 litres (d) 60 litres
A sum of ¥ 25 was paid for a work which A can do in 32

days, B in 20 days, B and C m 12 days and D in 24 days.
How much did C receive if all the four work together?

30min

13min

T 16
(@ X3 (b) T3

15 17
(c) ?T (d) ?T

12 men and 16 boys can do a piece of work in 5 days, 1 3 men
and 24 boys can do it in 4 days. Then the ratio of dailywork
done by a man to that of a boy 1s

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

(¢) 3:2 (d) 5:4

A ship 55 km. from the shore springs a leak which admits
2 tonnes of water in 6 min ; 80 tonnes would suffer to sink
her, but the pumps can throw out 12 tonnes an hour. Find
the average rate of sailing that she may just reach the shore
as she begins to sink.

(a) 5.5kmh (b) 6.5 kmh

(¢) 7.5km'h (d) BS5km/h

A group of men decided to do a job in 4 days. But since
20 men dropped out every day. the job completed at the
end of the 7th day. How many men were there at the

begmning?
(@) 240 (b) 140
(¢} 280 (d) 150

One man and six women working together can do a job
in 10 days. The same job 1s done by two men in 'p' days
and by eight women m p + 5 days. By what percentage
1s the efficiency of a man greater than that of a woman?
(a) 300% (b) 500%

(c) 600% (d) 700%

The total number of men, women and children working in
a factory 1s 18. They earn T 4000 1n a day. If the sum of
the wages of all men. all women and all children is in the

39.

41,

43,

45,

ratio of 18 : 10 : 12 and i1f'the wages of an individual man,
woman and child 1s in the ratio 6 : 5 ; 3, then how much
a woman earn in a day?

(a) T 400 (by ¥ 250

(c) T 130 (d T120

A can doa job in 3 days less time than B. 4 works at it alone
for 4 days and then B takes over and completes it. If
altogether 14 days were required to finish the job, then in
how many days would each of them take alone to fimsh it?
(a) 17 days,20days (b) 12days, 15 days

(¢} 13 days, 16days (d) None of these

Seventy-five men are employed to lay down a railway line
in 3 months. Due to certain emergency conditions, the work
was to be finished in 18 days. How many more men should
be employed to complete the work in the desired time?

(a) 3 (by 325

(¢) 350 (d)y 375

12 men construét 1.5 km of road in 7 days. 28 men will
construct 12 km ofroads in

(a) 20 days (b) 24 days

(c) 28 days (d) 38 days

X and ¥ ¢an do a piece of work in 30 days. They work
together for 6 days and then X quits and Y finishes the work
m 32 more days. In how many days can Y do the piece of
work alone?

(a) 30 days (b) 32 days

(¢) 34 days (d) 40 days

A garrison of 'n" men had enough food to last for 30 days.
After 10 days, 50 more men joined them. 1f the food now
lasted for 16 days, what 15 the value of n?

(a) 200 (b) 240

(c) 28D (dy 320

Consider the following statements :

. If 18 men can earn ¥ 1440 in 5 days, then 10 men can
earn <1280 in 6 days.

IL If 16 men can earn ¥1120 in 7 days. then 21 men can
earn 3 800 n 4 days.

Which of the above statements 1s/are correct?

(a) Only I (b) Onlyll

(¢) Both I and 11 (d) Neither I nor 11

2 men and 1 woman can complete a piece of work in 14
days, while 4 women and 2 men can do the same work in
8 days. If a man gets T 90 per day, what should be the
wages per day of a woman 7

(a) %48 (b) T 60

© T2 (d) T 135

X can complete a job in 12 days. If X and ¥ work together,

2
they can complete the job in 6—days. Y alone can

3
complete the job in
(a) 10 days (b) 12 days
(¢) 15 days (d) I8 days

FREE STUDY MATERIALS DOWNLOAD &%+ & feiq gardt dagmge VISIT @2 : WWW.SARKARIPOST.IN



47.

49,

2.

al.

33.

Time and Work

A swimming pool 70m long, 44m wide and 3 m deep
is filled by water flowing from a pipe at the rate of
30800 cm’/s. The time taken to fill the swimming pool is
(a) 71.2h (b) 80h

(¢} 250/3h (d} None of these

X can do a piece of work in 25 days. ¥ i1s 25% more
efficient than X. The number of days taken by } 1s

(a) 15 (b) 20

() 21 (dy 30

A can do a piece of work in X’ days and B can do the
same work in ‘3x " days, To finish the work together they
take 12 days. What 1s the value of 'x'?

(a) 8 (b)y 10

(¢) 12 (dy 16

A, B and C can do a peice of work individually in 8, 10 and
15 days, respectively. 4 and B start working but 4 quits
after working for 2 days. After this, C joins B till the
completion of work. In how many days will the work be

completed?
(a) 53/9 days (b) 34/7 days
(¢c) 85/13 days (d) 53/10 days

How many men will be required to plough 100 acres of
land in 10 days. if 10 men require 8 days to plough 20
acres of land?

(a) 30 (b) 40

(¢c) 50 (d)y 6D

Pipe A can fill a tank in 3 & but there 15 a leakage also,
due to which 1t takes 3.5 £ for the tank to be filled. How
much time will the leakage take in emptying the tank, it
the tank 1s filled mitially?

(a) 21h (by 20 h

(c) 18h (dy 105k

A 1s thrice as efficient as B and hence completes a work
in 40 days less than the number 6f days taken by 5. What
will be the number of days taken by both of them when
working together ?

(a) 22.5 days (b) 15 days

(c) 20 days (d) 18 days

If 10 persons can dig 8 ft trench in 12 days, then how
many days will 8 persons take to dig 6 ft trench?

(a) 10 days (b) 10.25 days

(c) 11 days (dy 11.25 days

The efficiency of P is twice that of . whereas the
efficiency of P and O together 1s three times that of R. If

56.

61,

P, O and R work together on a job, in what ratio should

they share their earnings? (CDS)
@y 2121 (b} 422 1l
(¢} 4:3:2 (d) 422 13

Two pipes A and B can fill a tank 1in 60 minutes and 75
minutes respectively. Thereisalsoan outlet C. If 4, Band C
are opened together. the tank 1s full in 50 minutes. How
much time will be taken by Cto empty the full tank?

(a) 100 minutes (b) (CDS)
(c) 120 mnutes (d)
A and B are two taps which can fill a tank individuallym 10

110 minutes
125 minutes

minutes and 20 minutes respectively. However, there is a
leakage at the bottom, which can empty a filled tank in 40
minutes. Ifthe tank is empty initially, how much time will
both the taps take to fill the tank with leakage? (CDS)
(a) 2 mnutes (b)) 4 minutes

(¢) 5 minutes (d) 8 minutes

[f4 men working $hours per day for 4 days complete 4 units
of work, thenhow many units of work will be completed by

2 men working for 2 hours per day in 2 days? (CDS)
(@) 2 (b) 1
_ I 1
© 3 (d) "

If m persons can paint a house in d days, how many days
will it take for (m +2) persons to paint the same house?

(a) md+2 (b) md-2 (CDS)
. m+ 2 4 md
() md (&) m+2

Water 15 filled m a container in such a manner that its volume
doubles every 5 minutes. If it takes 30 minutes for the
container to be full. in how much time will 1t be one—fourth

full? (CDS)
(a) 7.5 minutes (b) 15 minutes
(c) 20 munutes (dy 17.5 minutes

A river 2.5 mdeep and 45 m wide 1s flowing at the speed of
3.6 km/h. The amount of water that runs into the sea per

minute 15 (CDS)

(a) 6650 nr (by 6750m’
(c) 6850 m’ (d) 6950 m’
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HINTS & SOLUTIONS

(a) Lettheremaining food will last for x days.
500 men had provision for (27 — 3) = 24 days.
(500 + 300) men had provisions for x days.
More men, Less days  (Indirect Proportion)
800 500:: 24 x= (800 = x)=(500 = 24)

[Sﬂuxz4J '
= X= —EL}I.’J = 15

(b) Letthe man alone do the work in x days.
Then, the woman alone do the work 1n 2x days.

l
Their one day’s work = 3 th part of whole work

: S | 1
1.6, —_—— — o —

x Zx B
= x =12 days
. man takes 12 days and woman takes 2x = 24 days.
Alternate Method :-
Let man can finish work in x days and is twice efficient

than woman.
Man can finish the work in

2x

=8= xy=12days
241 i

Woman can finish the work in 2 x 2 =24 days

(a) 50 men complete 0.4 work in 25 days.
Applying the work rule, m; % d; X wes my Ky Xwy
we have,
50%25%0.6 =m, x25x0.4
50x25x0.6

25x0.4
Number of additienal men required = (75— 50) =25
(b) Ratio of times taken by Aand B=100: 130=10 : 13.
Suppose B takes x days to do the work.

[23x13J 299
M= — e 2

Or m, = = 75 men

Then, W¥: 13::25:%

10 10
A's 1 day’s work = i: B's 1 days work = £
23 299
1 10 23 1
(A+B)'s 1 day’s work = (23 - g 299 J= 299 = T

. A and B together can complete the job in 13 days.
Alternate Method :-
A1s 1.3 tumes efhicient than B

23x1.3

1.3+1

A and B complete the work in ( ] =13 days

I 5
f A . . ™ w ) _+ IR —_— PRI
(¢} 1 minute’swork of both the punctures [ 9 E}J T

So, both the punctures will make the tyre flat in

18 S,
— = 3—minutes
5 5

i

10,

Alternate Method :-

(a)

(d)

(d)

(b)

(a)

both the Punctures will make the tyre flat in

(EHU] 84 3
= = 3 —minutes
6+9 15 5

: 3 1 5
Work done by A and B in 5 days = [E—t-—]xﬂ =

|5
Wark 1N 1 2
MK T a S et
remaining 6" 5
"~ (Calone can do the work n 6 * 2= 12 days
e 5 2

Ratio of their sharework= —:—:—=3:2:1
itio of their shareworke= "7 5

Share of wages =3225,3150, X75.

Initially. fet there be x men having food for y days.

After 10 days, x men had food for (y — 10) days. Also,

X
_['1 = ‘g].m&n had food for y days.

4x
<X(y-10)= —x¥ = Sxy—S0x=4xy = Xy—50x=0
= x(y—30)=0=y-50=0=y=50

(11 ']_uil

(P+Q+R)'s1 hour'swork = lg+ﬁ+l‘? =120

Work d P.QandRin 2l ﬂ—(ilﬂﬂ—él
ork doneby P, Q and R in 2 hours = 120 =

( 3?]_;3
60

s k3
Remaining work l P
(Q+R)'s 1 hour's work = 6 —IEJ_—

11
Now, — work 1sdoneby Q and R in 1 hour.

' 6l
. 23 . . [ﬁD:a{%]—EH
So. 5{}wcrll{wﬂlbcdnntth}ff,}and[{m 11 60 ) 11

hours = 2 hours.

So, the work will be finished approximately 2 hours
after 11 a.m. 1.e,, around | p.m.

Let the required quantity of coal be x metric tonnes.

More engines, More coal (Direct Proportion)
More hours per day, More work  (Direct Proportion)
More rate. More coal  (Direct Proportion)

Engines 5:8

Hours per day 9:10

1

3 4
! ( !

S dx9x=xx |=| 8x]10x—xb6
3 \ 4

= 15%=120 & x=18

Let 1 woman’s 1 day’s work =x.,

Then, | man’s 1 day’s work = %

]
-

Rate
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(a)

(b)

(b)
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and 1 child’s 1 day’s work = i
S0, (3—K+4}L+ﬁ—xJ= ]—=::- X =(]—}{i}= i
2 4 7 7 28] 49
I woman alone can complete the work in 49 days.
So, to complete the work in 7 days, women required

{2

l
| man’s 1 day's work =

48
I woman’s 1 day’s work = 0 b
- 1 16.
6men's 2day’swork= | —x2 |=—
48 4
- 1y 3
Remainmg work=| 1 —— | =—
4) 4
Now, L[} work 1s done in 1 day by 1 woman.
O
So, ?T work will be done in 3 days by
3.1

[ﬁ[}x " §J= 15 women 7
Let x additional men employed,
117 men were supposed to finish the whole work 1n
46 = 8 =368 hours

4

But 117 men completed = of the work m33 < 8=264hrs I8

117 men could complete the work in 462 hours.

L3

Now (117 +x) men are supposed to do = of the work,
working 9 hours a day, .13 % 9= 117 hours, so as to
finish the work intime.
e (117 + x)men are supposed to complete the whole
work in 117x % =573 hours,

(117 +x)x273=117 x 462
= (117+x)}xT7=3x462
= X+117=3%x66=198 = x=§I 19

- Required number of additional men to finish the
work in time =81,

A’s one day’s work = El?th work
B’s one day’s work = I_ rd work

1. .14
oo A’sdday’s work= 4x§= ;nd work

| 1 |
. Innext two days. total wall = _+2[EJ_2(_J

-2

3

|
= —th wall
12

(d)

(c)

(b)

111
Remainingwall = 1——=—th
12 12

I
Now, gth wall 1s built up by 4 in one day.

11 N . 11 I

- 5 th wall is built up by 4in 8 x 5 7 S days,
Suresh, working alone 42 days = 1 unit ofwork.
Maheshis 1/5 times more efficient that Suresh. SoMahesh
18 6/5 times as efficient as Suresh. Hence Mahesh should
require 5/6th of the time, the time taken by Suresh.
Therefore time taken by Mahesh= 5/6 x 42=35days
The factors by which the expenses change are
=8/9 = 7/12 = 3/5 % 16380 = 5096 for 7 months

Men Women Children
Work 3 2 I
Numbers 20 30 36
Ratio of wages = (3% 20) 3. (2%20) : (1 x36)=5:5:3
3
Total wages of men = > T80 =% 300

Wagesofaman =3 15

St larly wages of woman =73 10

and wages of child=%5

Total waves of 15 men. 21 women and 30 children

=15%x 15+21 x 10+30 % 5=585

Total wages for 2weeks=3 1170

After 27 days, food left =4 = 200 = 800 soldier days

worth of food.

Since, now there are only 80 soldiers, this food would

last for 800/80 = 10 days.

Number of extra days for which the food lasts=10—-4

=6 days.

In 6 hours, number ofchairs made by carpenter A=1
~ In (21 % 8) hours, number of chairs by

 21x8 _

6
Similarly in (21 * 8) hours, number of chairs by

4 21x8
el

28

= 24 and number of chairs by Cin(21 x 8)

21x8

i ——= 2]
hours 2

Hence, total number of chairs in 21 days

=28 +24+21=T3

Cistern filled by both pipes in one hour
1 1 15

— ¢ 3 = th
14 16 112

: . . FE2
Both pipes filled the cistern i £y hrs.

Now, due to leakage both pipes filled the cistern in

7
&—r E =8 hrs
15
. |
Due to leakage. filled part in one hour = 3

part of cistern emptied, due to leakage in one hour
| Ev S | |
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Time and Work

21,

26.

(b)

(c)

(c)

(b)

(d).

In 112 hrs, the leakage would empty the cistern.

In onemin, (A + B) fill the cistern = 1—+i = 1—th
10 15 6

A and B together fill the cistern in 6 minutes

In 3 min, (A + B) fill thecistern = .= Lk
6 2

_ | B
Remaining part = 1- E - E

1
Eth part filled by A in one min.

1
5 nd part filled by A 10x % = 5min.

Total ime=3 + 5=8 min.
Let the required time be x hours, then

o e
—| —x|+—|x—=x |+—| x——x |=]
124 4 15 4 12 4

X X X
=5 +—t—=1

16 60 48
= x= 10 hours
If both the pumps are opened together, then the tank
will be emptied because the working efficiency of pump
empting 1s more than that of the pump filling it. Thus
in | min net proportion of the volume of tank filled

2 it
8 16) 16

or the tank will be emptied in 16 min

I ; {0 :
= tank will be emptied m 8 min.

Let the time be t hours after 1 a.m.

t (t-1) (t-2)

= - ={)
4 5 2z
(t t t) | —4
—_—t——— =] =
4 5 2/ 485 5
—t=16

16 hours from lam. e Spm
Suppose pipe A alone takes x hours to fill the tank.

X X
Then, pipes B and C will take 5 and 1 hours
respectively to fill the tank.
_-_l+g+i:i:} 1=1—:f'~-;|r= 35h

i < R U -
Part filled by (A + B + C) in 3 minutes

I | 1 11 11
=3 e =|3x—|=—
[30 20 H}J ( ﬁﬂ} 20

3

Part filled by C in 3 minutes = 0
(3 Ei}J 6

: e Ul SR B
Required ratio 10 11) " 11

Pipe 1 (Hot) = 3+ X, X — Pipe 2 (cold)

27,

29,

30

31.

32.

Uil

—
AL

(b)

(b)

X(x+3) .2 .
Together ————— =6 —min
2X+3 3
X(X+3) 2 20
= ————=06—mil.= —
2X+3 3 3

40X +60=3X(X+3)

40X+ 60=3X+9X

3X7-31X-60=0

X'=12mmutes

Let h be the length of water column discharged in 1
hour or 1 minute.

Volume discharged by the 4 pipes = Volume discharged
by the single pipe.

4xpx(l.5Fxh=nx(r)*=h

r2=9 s r=3, Diameter =6 cm.

Part filled by the inlet pipe.in | hour

{ 1 } 6 .3
10 16) 168, 80
Part filled by the inlet pipgim 1 minute
3 1
T 80x60 1600
Capagity oftank = 1600 = 8 = 12800 litres
Let thefaster pipe fills the tank in x hours.
Then the slower pipe fills the tank in x + 10 hours.
When both of then are opened, the reservoir will be

= o xix+10)

filled in oy e 12

Or, x> —14x-120=0 - x=20,—-6

But x can’t be — ve, hence the faster pipe will fill the
reservoir m 20 hours.

]
Volume of the cone = EH nR*H =1635.4 m°

1635.4 .
—408m" / h

or 408000 htres/hour

Rate of water flow =

] | 7
Partfilledin 7 mmm.=7 = [Sﬁ 45J

20
" 8 . [1 ?J 13
Remaining part= (! ——- | = =
ning p 20 20
, . ( L 1 1 ]
Part filled by (A+ B+ C)in I min. = 6 45 30
_ b
60
l—13'* t 1s filled in 1 minut E13'* t 1s filled 1
60 art 1% in 1 minute 20 art 15 f1 mn
13
—x60 | = mites
[2{] ] 39 minutes

Tap A fills 4 buckets (4 * 5=20 hitres) in 24 nun.
20 .
In 1 hour tap A fills Ex 60 = 50 litres

In 1 hour tap B fills= 8x5 = 40 litres

2%5
20

»x 60 = 30 litres

In 1 hour tap C fills
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33.

35.

(b)

(a)

(a)

Time and Work

If they open together they would fill 36.

50 +40+ 30 = 120 litres in one hour
but full tank 1s emptied n 2 hours
So. tank capacity would be 120 = 2 = 240 litres.

I
A's one day’s work = —
32

l
B's one day’s work = —
20

|
(B+C)'s one day’s work = F

S I
C's one day’s work= — ——=
12 200 30

I
D's one day’s work = —
24

(A+ B+ C+D)s oneday’s work
1 1 1 1  75+120+80+100

= —t—
32 20 30 24

B

2400

375 155

2400 96 32

5 1 .

Out of e of work done, 30 of the work is done 3X.
by C.
Out of ¥ 25 paid for the work, C will receive

1/30 . .
# 0 b Lt e s ae 10

5/32 30 5 3

Let 1 man’s 1 days work =x
| boy's 1 day’s work =y

I
12x + 16y= 5

1
13x +24y= —
T4

Solving these two equation we get,
el ol
To1007T 200
Required ratio=2:1
Rate of admission of water
2 l

= E tonnes / min = 5 tonnes/ min

Rate of pumping out of water

12 |
= — tonnes’'min = — tonnes/ min.
61 5

2 12

Rate of accumulation = { 6 A ﬁﬂ} tonnes/ min.

Time to accumulate 80 tonnes of water

Amount of water 80

 Accumulation rate [l_ l]
3 5
.. Average sailing rate so as avoid sinking

=600 min. =10 hours

Distance 55 .
- B em/h=5.5kmvh
Time 10

5.

(b)

(b)

(b)

(b)

Go through option

140 x 4= (140 + 120 + 100 + ... + 20)

560=7560

Alternatively: Let n be the initial number of worker
then

nxd=np+(n-200+(n—-40)+ ... + (n — 120)
dn =Tn — 420

= 3n =420

= n = 140 workers

Let the work (in units) done by a man and a woman
in one day be M and W respectively. Total work (in
units) = 10(M + 6/) = 10M + 60W

LOM +60W _10M +60W

= SV M
SM 30W 5
aWw M 2
M
Un puttmg — = x, we get
5x 30 45 : M ;
4 = 2% " W

Tﬁ'ﬁ gfficiency of a man 1s greater than that of
a woman by 500%.

Ratio of number of men. women and children

_lﬂll[}rlﬁ_} 9+ 4
S sy Riexidw
(Gt e+ 4x) =18

R s

Therefore, number of women = 4

10
Share of all women = EK 4000 =F 1000
(++ 18 + 10+ 12 =40)

.. Share of each woman = T =3 250

Let B can finish the work in x days.
Then A can finish the work in (x — 3) days.

|
B’s one day’s work =—th work

X
A’s oneday’s work = th work
Xx—3
A’s 4 days’ work = —— th work
4 x-17
ini =1- = th work
Remaning work ST (e
Theremaining work doneby B in 14 —4 = 10 days.
X~
Now, in 10 days, work done by B = 3 thwork
1 {x-=7
. In 1 day, work done by B= — th work
104 x -3
1[1—?}_1
g 10 x-3/ x
— x = 15days

- Bwill fimish in 15 days and A will finishin 12 days
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Time and Work

40.

41.

43.

(a) More the no. of men less time they take to complete

work.
Let x men are added.
75 1B : - "
5y 00 (Inverse Proportion)
T35 |
= ==
i o o

=% ==X

x=2300

(h] Let the required number of days be x.

Then, more men, more km ( Direct proportion)
more days, more km (Direct proportion )
men
Men 12 : 28
= W 5 B
Days 7 : x
12xT=x 12=28=xxx%x1.5

I=IE:{T:{IE _ 24

28x1.5

st 2 epl=2
(d)y (x+y)'s6days wmk—(}ﬂxﬁJ_S

| 4
B I B ey SRS
Remaining work ( SJ 5
4 ; :
Now, 3 work 1s done by v in 32 days

3
Whole work will be done by v in (32 X EJ =40 days.

(@ M, =n,d,=30-10=20, M, = (50 + n) d, = 16
By formula, .
M,d, = Myd,

= nx20=(n+50)x16
= 20n =16x + 800
— 4n = 800

= pn= 200
(d) From statement.l

Mydy M ady

ﬂl ks

Here M, = 18, d; = 3W¥
10.d,. =6, W, =7

M,

2 L '”2
18x5 10x6
1440 W,
~ 10x6x1440
= By = = Z 960
18x5

But Wa, 1s given as 1280 so it 1s not correct.
From statement 11

‘Mld] N .'szz
Wey  Wa,

Here M1= 16, u::ll =7, Wul = 1120
ME = 21 d’z =4 Wuj =1
16%7 21x4

1120  Wa,

45,

4.

48.

50,

21x4x1120

16x7
=3I 840
Now, Wa, = T 800
So both statements are not correct.
(b) M,D, = M,D,

= (2M+1W )x14 =(4 W+2M)x8
= 28M+14W =32W+16M
= 12M=18W

Wa, = =3x%280

W 12 2
Now, a man gets T 90 per day

. 1 woman wages = 3 % (wages of 1 man)

= %H 90 =T 60.

1
(c) X's one day's work = =

. 3
(X +¥)'sone day's work = %0
301 4 1
20 12 60 15
o, Number of day's taken by Y = 15 days
(¢) Required time taken to fill the pool

Volume of thepool
Part of pool filledinls

Y's one day's work =

3
_ ?ﬂx44x3xlﬂﬂxiﬂﬂx1{lﬂs =3&ﬂ[ﬂ}ﬂs=¥h

30800
(b) Efficiency is inversely proportional to days of work
required
- 100x25=125xDaysof ¥
75 Fip 100=25 s
aysof Y= ——_— =2

I
(d) 1 day work of 4 = =

1
1 day work of B = —
y work o Iy

l

Both 4 and B 1 day work = —+

] 4
x 3x ¥

|
Work of both 4 and B = I—z-

. W -
3x 12
x=16
: 1
(d) A work in one day = z
. !
B work in one day = =
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Time and Work

l
(" work in one day =

15
1 1 5+4 9
3 +- 4 = == ol = - 55. i |
4+B work in one day s 0" a0 0 (a)
A+B work i day = 28
WOrk 1n two day = 10 20
L 9 11
Remaining work = |- —= —
20 20
3. (a)
—— e Lp o342 5 1
work in one day = T e = o ST ¢
So, (B+C) complete a work together in 6 days.
L e = x Lo 1x3 3
g0 TEERIEEE A0 0
de e 9,33 20433 53
» Total number of days = 0 0 o days
51.  (b) Here, M =10,D, =8,W; =20
1”2 =.T[iﬂ[],ﬂ2 =”}..H'rr2 =100
M\D, M,D,
W W
I[}HE=IKH_} = F=ux3=340 57. [ﬂ]
20 100
52. (a) Time taken by pipe 4 = 3h
. B (7
Due to leakage, time taken = 3.5h = Eh; > h
. 3 ;
Here LCM of 3 and > 18 21
Here 21 is full capacity of tank
Then due to leakage tank filledby A in 1 h=(7-6)= 1.
leakage takes 21 & to empty the tank
53. (b) Let efficiency of B 1§ 58 (¢)
3x —» Dd}ﬂ-_.
A B . 59. (d)
3 x —» Efficiency
Days are mversely proportional to ethiciency.
According to question
= —x—H)
— 2y =40 R )
woox =20
Time taken by 4 = x days = 20 days
Tiume taken by B = 3x days = 3 x 20 = 60 days
! 2060
Timetaken by A and B together = 0 [5days g (b)
M. (d) We know that

Md, M,d,

Wi W
Here given M, =10, W, = 8. dt =) b,
M, =8 W,=6,d,="?

i =

10x12  8xd>
8 6

= d, = 11.25 days

Earning of man is directly proportinonal to their
mcome

~ @, P+0 R
2. | : 1
Q0 R

I l
Ratio of efficiency =2 : 1 : 1
Let pipes A, B, C fill a tank in x, yand z hrs. respectively.
Then x =60 min, y=75 min, z=zmin
Required time to fill the tank = 50 min.

= = H-}I'Z
But, Required time = VZ +ZX — Xy
B 60xT75xz =
75z+60z—60x75
450z
= =
1352 —4500
= 5(135z—-4500)=450z
= 6752—4500 x5=4502
4500 = 5
7 =—2=1{K
= 225

In I minute all the taps will fill the part of the tank

11 1
10 20 40

C4+2-1 5 1
T 40 40 8

|
gthpm‘tﬂf tank will fill m 1 minute
Full tank will fill in 1 = 8 =8 minutes
MD{H, M>5D5H,

W W,

dxdxd 2x2x2 ] :
- = W = —unit
4 W .

So, option (c) 18 correct.
M,D, = M,D,
(m)(d)=(m+2)D,

md

m+2
After 30 minutes. the container will be full.
5 min before 30 min. the container will be half full.
1 0 min before 30 min, the container will be one fourth
full.
2 In (30-10) min = 20 min, the contamer will be one-
fourth full.
Water running per hour from the river into the sea
=2.5x45=3600m°.
Water running per minute from the river into the sea

2.5x 453600

— 60 nr

=2.5%x45 %60
= 6750m°

D, =
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