Time & Work

TIME AND WORK

In most of the problems on time and work, either of the following
basic parameters are to be calculated :

| & Shortcut Approach

| ﬁ If A can do a piece of work in X days, then A’s one day’s

work = %th part of whole work.

ﬁ If A’s one day’s work = ith part of whole work, then A
can finish the work in X days.

If A can do a piece of work in X days and Bcan doitinY
days then A and B working together will do the same work

in

days.
Yays

then all of them working together can finish the work in
XYZ
XY+YZ+XZ

ﬁ If (A + B) can do a piece of work in X days, (B+ C) can do
a place of work in Y days and (C + A) can do a piece of

days.

|

|

|

|
| |
| |
| |
| |
| |
| |
| |
| |
: ﬁ IfA, Band C can doa work in X, Y and Z days respectively :
| |
| |
| |
| |
| |
| |
| |
| |

work in Z days.
Then,
. . 2XYZ
(A+B+C)candoapiece of workin ——————
XY+YZ+ ZX

1. A can doa piece of work in 5 days, and B can do

ExampLE /
it in 6 days. How long will they take if both work together?

Sol. A’s 1 day’s work = %th part of whole work and

1
B’s 1 day’s work = 3 th part of whole work

1 1
+ =
. (A+B)’s one day’s work = 5 5 30

work. So, both together will finish the work in

th part of whole

8
—das_
T y. 211days

By Direct Formula :

30—2— days.

. 5x6
A + B can do the work in 20 days
5+6 11

2. Two men, Vikas and Vishal, working

ExampLE /

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?

Sol. In the first hour, Vikas mows % of the field.

In the second hour, Vishal mows % of the field.

In the first 2 hours, (l + 1 i] of the field is mown.
8 12 24

x4 = 3 of the field is mown.

5
In 8 hours, E7 S

Now, (1 - %j = é of the field remains to be mown.

1
In the 9th hour, Vikas mows 3 of the field.

1
Y

|~

Remaining work =

Vishal will finish the remaining work in (21—4 + %]

1
or of an hour.
. o 1 1
The total time required is | 8+ 1+ 5 or 9 5 hours.

Thus, the work will be finished at 8 + 9% = 17% or 5.30 pm.

3. Acan do a piece of work in 36 days, B in 54

ExampLE /

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

According to the given condition

- x—8+x—12+i_1
36 54 72
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6(x—8)+4 (x—12)+3x

=1
216
6x —48+4x —48+3x 13x-96
216 216
= 13x-96=216= 13x=216+96=312
312
= x=—-=24

Since, C takes the rest for a week, so the number of days in
which the work was finished from one day it started =31 i.e.
on 14.01.2015.

4. A and B can do a certain piece of work in 18

ExampLE /

days, B and C cando itin 12 days and C and A can doitin 24 days.
How long would each take separately to doit ?
Sol. (A+ B)’s one days’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 :

Ll 113

+B+ YRRV )
2 (A+B+C)’s one days’s work = 3 24 12 7

13
A+B+C d k=—
( )’s one days’s wor 144

A’s one days’s work = (A + B + C)’s one days’s work

1311
144 12 144

Since A completes of the work in 1 day, he will complete 1

—(B+C)’s one days’s work =

. 144
work in BB 144 days

144
By similar logic we can find that B needs - days and C
will require = days.

| & Shortcut Approach |
|

If A and B together can do a piece of work in X days and A |

alonecan doitin Y days, then B alone can do the work in
XY

| Y-X

|
|
| |
| ﬁ If (A + B+ C) can do a piece of work in X days and (B + C) |
|
|
|

days.

| can do a piece of work in Y days then

| A can do a piece of work

5. A and B together can do a piece of work in 6

ExampLE /

days and A alone can doit in 9 days. In how many days can B alone
doit?

Sol. (A+B)’s1day’s work = éth part of the whole work.

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

. B’s 1 day’s work = l—l:ﬁ:Lth
6 9 18 18

part of the whole work.
". Balone can do the work in 18 days.

SHORTCUT METHOD

B alone can do the whole work in

69 3% _ 18 days
9-6 3

| & Shortcut Approach |

| ﬁ A and B can do a 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
Y(X+a)

Ki
WOrK 18 X+Y

ﬁ 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 in

X
2% days.

|
|
|
|
|
|
a+1 :
|
finish a work in Z days then, time taken by A = |
|
|
|
|

Za+l) days. and time taken by B=Z(a + 1) days.
a
If A working alone takes ‘x’ days more than A and B together,

and B working along takes ‘y’ days more than A and B

|

|

|

|

|

|

|

|

|

| ﬁ IfAis ‘a’ times efficient than B and working together they
|

|

|

|

|

: together then the number of days taken by A and B working |
|

together is given by [\/x—y] days. |

6. Aand B can do alone a job in 6 days and 12 days.

ExampLE /

They began the work together but 3 days before the completion
of job, A leaves off. In how many days will the work be completed?
(@ 6days (b) 4days
(¢) Sdays d 7days
Sol. (a) Letwork will be completed in x days. Then,
work done by A in (x — 3) days + work done by B in

x days=1
i.e. X_3+£:1
6 12
3X=6 | x = 6.days

SHORTCUT METHOD

12(6+3)

= 6 days
1246 Y

Required time =
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7. Ais half good a workman as B and together

ExampLE /
they finish a job in 14 days. In how many days working alone will

B finish the job.

(@ 20days (b) 21days

(c) 22days (d) None of these
Sol. (b) LetB can do the work in x days

and A can do the work in 2x days

1 1 1
—_t = ]
Then, % 14 (given)

:x:%x14:21 days

SHORTCUT METHOD

1
Time taken by B= 14(E+ 1) =21days

r--—— " ~""&>" ~— ~—~ ~—~ — ————— 1
| ©= Shortcut Approach |
| Ifa; men and b, boys can complete a work in x days, |
| while a, men and b, boys can complete the same work |
2 2
| in y days, then |
| One day work of I man _ (yb,—xb,) |
| One day work of 1 boy (xa,—ya,) |
L —_ -

8.1f12 men and 16 boys can finish a work in §

ExampLE /
days, while 13 men and 24 boys can finish the same work in 4
days. Compare the one day work of 1 man and 1 boy.

Sol. Here,a; =12,b, =16,x=5,a,=13,b,=24andy=4

One day work of 1 man  (yb,—xb,)

One day work of 1 boy - (xa,—ya,)

_ 4x24-5x16

 5x12-4x13

~96-80 16 12

S 60-52 8 1
r——-— - - ~-"~-“"“"“—""“—>"¥""=7"7—""—"—— B
| & Shortcut Approach |
| If n men or m women can do a piece of work in X days, |
| then N men and M women together can finish the work in |
| nmX davs |
| MmN _!

9. 10 men can finish a piece of work in 10 days,

ExampLE /
where as it takes 12 women to finish it in 10 days. If 15 men and
6 women undertake to complete the work, how many days they
will take to complete it?

(@ 7days (b) Sdays
(¢) 4days d 6days
Sol. (b) Itisclearthat 10 men =12 women or 5 men = 6 women

= 15men + 6 women = (18 +6)i.e. 24 women
Now 12 women can complete the work in 10 days
. 24 women will doitin 5 days.

SHORTCUT METHOD

10x12x10

—————— =5days
10x6+12x15

Required time =

10. If 3 men or 4 women can reap a field in 43

ExampLE /

days, how long will 7 men and 5 women take to reap it ?

1
Sol. First Method : 3 men reap B of the field in 1 day.

.. 1 men reaps of the field in 1 day.

1
43x3

1
4 women reap B of the field in 1 day.

of the field in 1 day.

1
.. 1 woman reaps A3xd

.. 7men and 5 women reap (ﬁJf&) = % of'the
fieldin 1 day.

.. 7men and 5 women will reap the whole field in 12 days.
Second Method : 3 men =4 women

28
oo Iman= 5 women .. 7men= ? women
28 43 .
.. 7men + 5 women = EY +5= 3 women now, the question
becomes :

4
If 4 women can reap a field in 43 days, how long will 3

women take to reap it ?
The basic-formula gives

axaz- 2 p p,- A3 14
=3 , O, 2T T3 ays.
SHORTCUT METHOD
1
Required number of days = 7 5
+
[43><3 43><4}
_ 43x3x4 — 124
Tx4+5x3 ays.

11. If 12 men and 16 boys can do a piece of work

ExampLE /

in 5 days and 13 men and 24 boys can do it in 4 days, how long
will 7 men and 10 boys take todo it ?
Sol. 12 men and 16 boys can do the work in 5 days

13 men and 24 boys can do the work in 4 days
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Now it is easy to see that if the no. of workers be multiplied
by any number, the time must be divided by the same number
(derived from : more worker less time).
Hence multiplying the no. of workers in (1) and (2) by 5 and
4 respectively, we get 5 (12 men + 16 boys) can do the work
in5/5=1day
4 (13 men + 24 boys) can do the work in % =1day
o, 5(12m+ 16b)=4(13m+24b)
o, 60m+80b=52m+96b
o, 60m-52m=96b—-80b
o, 8m=16b

1 men = 2 boys.
Thus, 12 men + 16 boys = 24 boys + 16 boys = 40 boys
and 7 men + 10 boys = 14 boys + 10 boys = 24 boys
The question now becomes :
“If 40 boys can do a piece of work in 6 days how long will 24
boys take to do it ?”

Using basic formula, we have

40x5=24%xD
D_40x5_81d
o, D,= 24 83 ays

12. Two men and 7 boys can do a piece of work in

14 days. 3 men and 8 boys can doitin 11 days. In how many days
can 8 men and 6 boys do a work 3 times as big as the first ?
Sol. 2 men + 7 boys in 14 days = 28 men + 98 boys in 1 day

3 men + 8 boysin 11 days = 33 men + 88 boysin 1 day

.. 28 men + 98 boys = 33 men + 88 boys

.. 2boys =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 1 I

22 X 3
x _ 1.3 - Number of days =21 d
TR R .. Number of days ays.

13. Kaberi takes twice as much time as Kanti and

ExampLE #

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

Sol. Here, the alone time of kaberi is related to the alone times of
other two persons, so assume the alone time of kaberia = x,

X

% and of kalpana= —

Then, alone time of kanti = 3

Kaberi's 1 day work + kanti's 1 day work + kalpana's 1 day
work = combined 1 days work

1
X x/2+x/ _Ij x=6

.. Alone time for kaberi =
kalpana =6/3 = 2 days,

6 days, for kanti = 6/2 = 3 days,

14. 1 man or 2 women or 3 boys can do a work in

ExampLE /

44 days. Then in how many days will 1 man, 1 woman and 1 boy do
the work?

Sol. Number of required days

B 1 B 44x1x2x3 _o4d
R T T T Rt
44x1 44x2  44x3

| | Shortcut Approach |

| Aand B do a piece of work in a and b days, respectively. Both |
| begin together but after some days, A leaves off and the |
| remaining work is completed by B in x days. Then, the time |
| after which A left, is given by |

| p_(-va :

| at+b

15. A and B can do a piece of work in 40 days and

ExampLE /

50 days, respectively. Both begin together but after a certain
time, A leaves off. In this case B finishes the remaining work in
20 days. After how many days did A leave?

Sol. Here, a=40days,b=50days,x =20and T="?

o (b—x)a
.. Required time = ath

(50— 20) x40
(40 +50)

~ 30x40 _ _ 40 —131days
90 3 3

| o Shortcut Approach

|
|£§> If ‘M, persons can do ‘W’ works in ‘D’ days and ‘M,’ |

persons can do ‘W, works in ‘D,’ days then |
| M,D,W, = M,D,W, |
| If Tl and T, are the working hours for the two groups |
| then |
| M;D,W,T; = M,D,W,T, |
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Similarly, |
M,D,W,T,E, =M,D,W,T,E,, where E, and E, are the |
efficiencies of the two groups. |
If the number of men to do a job is changed in theratioa : |

b, then the time required to do the work will be in the ratio |
b: a, assuming the amount of work done by each of them in |
the given time is the same, or they are identical. |

A is K times as good a worker as B and takes X days less |

KxX
K% -1

by A and B working together is days.

ﬁ If A is n times as efficient as B, i.e. A has n times as much

|

|

|

|

|

|

|

|

I than B to finish the work. Then the amount of time required
|

|

|

|

1

: capacity to do work as B, then A will take N of the time
|

|
|
|
|
|
|
|
taken by B to do the same amount of work. |
-

16. 5 men prepare 10 toys in 6 days working 6

ExampLE /

hrs a day. Then in how many days can 12 men prepare 16 toys
working 8 hrs a day ?
Sol. M, D, T, W, =M, D, T, W,
Here,5x6x6x16=12xD,x8x 10
_ 5x6x6x16

D= 202 .
2= Toxgxio o days

17. Aand B can do a 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 ?

Sol. B works alone for 23 days.

ExampLE /

23
.. Work done by B in 23 days = 20 work

17

23
+ =l-—=—
Work done by A + B together = 1 20 ~ 20 work

40x45 B 40x45
40+45 85

Now, A+ Bdo 1 work in ays

L A+Bdo - workin B 1T g4
. 040 WOrK 1m 35 40 = ays.

SHORTCUT METHOD

If we ignore the intermediate steps, we can write a direct

40x 45 (40_23)—9(1
40+45 \ 40 )OO

18. Two friends take a piece of work for X 960.

formulaas :

ExampLE /
One alone could do it in 12 days, the other in 16 days with the
assistance of an expert they finish it in 4 days. How much
remuneration the expert should get ?

4 1
Sol. First friend's 4 day's work = -3 (Since, the work is

finished in 4 days, when expert assists )

1
Second friends's 4 day's work = 16~ 1

1 1 5
' ' —1_ | —4+—] = =
The expert's 4 day's work = 1 (3 4) T
Now, total wages of T 960 is to be distributed among two
friends and the expert in proportion to the amount of work
done by each of them.
So, 960 is to be divided in the proportion of
1 1

5
3 .Z.Eor4.3.5

5
.. Share of expert = T x 960=3400

Hence, the expert should get ¥ 400.

19. A certain number of men can do a work in 60

ExampLE /

days. If there were 8 men more it could be finished in 10 days
less. How many men are there ?
Sol. Letthere be x men originally.
(x+ 8) 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><50
10

SoX =40 men.

SHORTCUT METHOD (1) :

We have :

x men to the work in 60 days and (x + 8) men do th work in
(60—10=) 50 days.

Then by “basic formula”, 60x = 50(x + 8)

50x8
10

SoX= =40 men.

SHORTCUT METHOD (2) :

There exists a relationship :
Original number of workers

_ No. of more wor ker x Number of days taken by the sec ond group
No. of less days

_ 8x(60-10) 8x50
B 10 10

=40 man

20. Two coal loading machines each working 12

ExampLE /

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.
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N, xD,xR;xE, N,xD,xR,xE, B did in 5 days 1/4 of the work.
Sol. Here W = W 1 1
1 2 CdidinSdaysl—§+Z=E of the work
N, =R, =12h/day:N,=3R,=?
1= RAR I Since A, B, C did in 5 days 1/3, 1/4, 5/12 of the work

0
E1=EW1=9,000;
E ——OW =12,000

2 100 "2 7

2x8x12x90 3x6xR, 80
9,000x100 12,000x100

= R,=16h/day.

.. Each machine should work 16 h/ day.

WORK AND WAGES

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

21. A, B and C can do a work in 6, 8 and 12 days

=

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

Sol. A’s one day’s work =%

B’s one day’s work = %

1
C’s one day’s work = I

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 x3

B’s share = =3450

22. If 6 men working 8 hours a day earn 31680

ExampLE #
per week, then how much will 9 men working 6 hours a day earn
per week ?
Sol. 6m

9m 6 hours ?

8 hours 1680

6 9
1680 x —x—=%1890
8 6

SHORTCUT METHOD
As earnings are proportional to the work done, we have
MD;, M,D, 6x8 9x6

W, W, 1680 W,

= W,=% 1890

23. A can do a piece of work in 15 days and B in 20

ExampLE /
days. They finished the work with the assistance of C in 5 days
and got X 45 as their wages, find the share for each in the wages.
Sol. A did in 5 days 1/3 of the work,

respectively.

1
A’s share =% 45 ><§=? 15

1
B’sshare=% 4SXZ=? 11.25

5
C’s share =345 XE:? 18.75

SOV 24. If 8 men, working 9 hours per day can build a

wall 18 meter 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 ?
Sol. This method is 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.

e.g. in the above example, X =no. of men

So X’s counterpart = No. of men, given =8.

So write X = 8x.......

Now see the direct and indirect variation or simply see by

which operation more men will be required & by which fewer:

32 3 9 10

9
¢ have ><18><2><12><8><6 et

SHORTCUT METHOD
Given that
M, =8 men M, =x(Let)
t, =9 hour t, =6 hour
D, =10 days D, =8 days
W, =18x2x12m? W,=32x3x9m?
M,t,d, M,d,t
Now, ~- = 2520
w w

8x9x10 XxX6x8
= = =| x =30men
18><2><12 32><3><9

25. If 5 engines consume 6 tonnes of coal when

ExampLE /
each runs 9 hours per day, how much coal will be needed for 8
engines, each running 10 hours. per day, it being given that 3 engines
of the former type consume as much as 4 engines of latter type ?

Sol. We h X—6X§XEXE—8tons
ol. We have araerts

Explanation : (1) More engines more coal (> 1)

(2) More time, more coal (> 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 x 9 X 4/3 engine hours

and let X=8 x 10 X 1 engine hours.

8x10x1

——— =8 tons
5x9x%(4/3)

or X =6 tons X
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SHORTCUT METHOD SOV 29. A can do a work in 6 days. B takes 8 days to
Given that complete it. C takes as long as A and B would take working
M, =5 engines M, = 8 engines together. How long will it take B and C to complete the work
t, =9 hour t, = 10 hour together ?
w; =6 tgnes n, = (efficiency) . 6x8 24
n, (efficiency) = 4 w, = x (let) Sol. (A + B) can do the work in 618 7 days.
m,tn, m,t,n, 24
Now, —— —=—"—"——" .. C takes — days to complete the work.
w, W, 7
24
5x9x4:8><10><3 7><8 24%8 )
6 X S (B+C)takes 5y = +s6 2 5 days.
x = 8 tonnes 7 +8

SOV 26. 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 ?
Sol. Since the garrison is reinforced by 500 men therefore then

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 x 1500 days

= Provisions left would last 2000 men

1500

——=26.25
35x 2000 days

By work equivalence method
1500 x 60=(1500 x 25)+ (2000 x X)
Solve to get X =26.25 days.

27.40 men can cut 60 trees is 8 hours. If 8 men

ExampLE /
leaves the job how many trees will be cutin 12 hours ?
Sol. 40 men — working 8 hours — cut 60 trees

60

40x8
60x32x12

Thus, 32 men—working 12 hours— cuts 0% 73 trees.

or, 1 man —working 1 hour — cuts trees

Using basic concepts :

M, =40, D, = 8 (As days and hrs both denote time)
W, =60 (cutting of trees is taken as work)
M,=40-8=32,D,=12,W,=?

Putting the values in the formula

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

We have , 40 x 8 x W, =32 x 12 x 60

W= 32x12x60
o2 T 4008

28.1 can finish a work in 15 days at 8 hours a day.

=72 trees.

ExampLE /

2
You can finishitin 6 3 days at 9 hrs a day. Find in how many

days we can finish it working together 10 hrs a day.
Sol. First suppose each of us works for only one hr a day.
Then I can finish the work in 15 x 8 = 120 days and you can

20
finish the work in EY x 9 =60 days.

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

SOV 30. A group of 20 cows can graze a field 3 acres
in size in 10 days. How many cows can graze a field twice as
large in 8 days ?
Sol. Here, first of all, let us see how work can be defined. It is
obvious that work can be measured as “acres grazed”.
In the first case, there were 20 cows in the group.
They had 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 is that logically this equation is consistent as the
LHS indicates “Cowdays” and the RHS indicates “Acres”,
both of which are correct ways of measuring work done.
Now the field is twice as large. Hence the new equation is

= Cx8=6 .. )
Just divide (2) by (1) to get the answer.
s _6
200 3

400
= 8C=2x200 = C= e =50 cows.

Hence, there were 50 cows in the second group.
SHORTCUT METHOD

No. of cows (M) =20
No. of dogs (D;) =10
Field graze (w;)=3

No. of cows (m,) =2
No. of dogs (d,) =8
Field graze=3 x2=6

Now, By formula
Mldl _ MZdZ
Wl WZ
20x10 n,x8
- 3 6

n, = 50 cows

31. In how many days can the work be completed
by A and B together ?

L Aalone can complete the work in 8 days.

I. If Aalone works for 5 days and B alone works for 6

days, the work gets completed.

III. B alone can complete the work in 16 days.

(a)Land I only () IIandIIonly

(c) Any two of the three (d) IIand either I or III
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Sol. (¢) I.Acan complete the jobin 8 days. So, A’s 1 days’ work

_1
8
II. A works for 5 days, B works for 6 days and the work is
completed.
IlI. Bcan complete the jobin 16 days. So B’s 1 days’s work
_
16
: : (1+L] _3
Iand IIT: (A+B)’s 1 days’ work = 316/ 16

1
.. Both can finish the work in 3 days.

IT and III : Suppose A takes x days to finish the work

5 6 5 ( 3] 5
—+—= —=|l--|=—=>x=8
Then, X+16 l = . 3) "3 X
, , (1+L]_i
- (A+B)’s 1 days’ work = 3 16) 16

16
.. Both can finish it in 3 days.

1
IandII: A’ 1 day’s work = 3

Suppose B takes x days to finish the work

1 1
Then from II, (5X§+6X_= ]

16
.. Both can finish it in 3 days.

32. In how many days can the work be done by 9

ExampLE /

men and 15 women ?
I. 6 men and 5 women can complete the work in 6 days
IL. 3 men and 4 women can complete the work in 10 days
III. 18 men and 15 women can complete the work in 2 days.
(@ IHonly (b) AlL I and IT
(¢) Anytwoofthethree (d) Any of the three
Sol. (c) Clearly, any two of the three will give two equations in
x and y, which can be solved simultaneously.
Foir example I and I together give

(6x+5y=%,3x+4y=%]

33. 8 men and 14 women are working together

ExampLE /

in a field. After working for 3 days, S men and 8 women leave the
work. How many more days will be required to complete the
work ?

L 19 men and 12 women together can complete the work
in 18 days.
I. 16 men complete two-third of the work in 16 days
. In aday, the work done by three men is equal to the
work done by four women.
(@ Ionly () Ilonly
(c) Ionly (d TorMorlIll
Sol. (d) Clearly, I only gives the answer
Similarly, IT only gives the answer
And, IIT only gives the answer

PIPES AND CISTERNS

The same principle of Time and Work is employed to solve the
problems on Pipes and Cisterns. The only difference is that in
this case, the work done is in terms of filling or emptying a cistern
(tank) and the time taken is 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 a reservoir) is
called an inlet, if’it fills it.

Outlet : A pipe connected with a tank is called an outlet, if it
empties it.

Fr————————————————— A
| & Shortcut Approach |

: ﬁ If a pipe can fill a tank in x hours, then the part filled in 1 :

| hour =+ |
X

|
ﬁ If a pipe can empty a tank in y hours, then the part of thel

full tank emptied in 1 hour = 1 . I

y
ﬁ If a pipe can fill a tank in x hours and another pipe can|
empty the full tank in y hours, then the net part filled in 1|

11 |
hour, when both the pipes are opened = [; - ;] . |

Time taken to fill the tank, when both the pipes arel
opened = . |
y—X
Ifa pipe can fills or empties tank in x hours and another can :
fill or empties the same tank in y hours, then time taken to|

|

)%

fill or empty the tank :% , when both the pipes are

opened

If a pipe fills a tank in x hours and another fills the same

tank is y hours, but a third one empties the full tank in z
hours, and all of them are opened together, then net part|

)%

filledin 1 hr {Lll}

X y z

Xyz
YZ+XZ — Xy

Time taken to fill the tank = hours.

ﬁ A pipe can fill a tank in x hrs. Due to a leak in the bottom itl
is filled in y hrs. If the tank is full, the time taken by the leak |

to empty the tank = %Y hrs. |
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A cistern has a leak which can empty it in X hours. A pipe |
which admits Y litres of water per hour into the cistern is|
turned on and now the cistern is emptied in Z hours. Then |

+7Z . |

. . . +
the capacity of the cistern is 7 x litres. |

ﬁ A cistern is filled by three pipes whose diameters are X cm., |

Y cm. and Z cm. 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 in |
which the cistern will be filled by the three pipes is

|

|

|

|

|

|

|

|

|

|

| |
| { Pz’ } _ |
| X2+y2 472 minutes. |
: ﬁ If one filling pipe A is n times faster and takes X minutes:
| less time than the other filling pipe B, then the time they will |
| take to fill a cistern, if both the pipes are opened together, is |
|

|

|

|

|

|

|

|

|

|

|

X |

_nX
minutes. A will fill the cistern in (_] minutes |
(n -1 n-1

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

and B will take to fill the cistern ( ] minutes. :
|
|

ﬁ Two filling pipes A and B opened together can fill a cistern

in t minutes. [fthe first filling pipe A alone takes X minutes |
more or less than t and the second fill pipe B along takes Y |
minutes more or less than t minutes, then t is given by|

[t = \/xy] minutes. |

34. Apipe can fill a cistern in 6 hours. Due to a

ExampLE /

leak in its bottom, it is filled in 7 hours. When the cistern is full,
in how much time will it be emptied by the leak?

(@ 42 hours () 40 hours
(¢c) 43 hours (d) 45 hours
Sol. (a) Part of the capacity of the cistern emptied by the leak

1 1 1
in one hour = ( - —) = E of the cistern.

The whole cistern will be emptied in 42 hours.

35. Three pipes A, B and C can fill a cistern in 6

ExampLE /

hrs. After working together for 2 hrs, C is closed and A and B
fill the cistern in 8 hrs. Then find the time in which the cistern
can be filled by pipe C.

Sol. A+B+Ccanfillin1hr = % of cistern.
. 2 1 .
A+B+Ccanfillin2 hrs = "3 of cistern.

Remaining part = (1 - %] =§ is filled by A+ B in 8 hrs.

(A + B) can fill the cistern in % =12 hrs.

Since (A + B+ C) can fill the cistern in 6 hrs.
C=(A+B+C)—(A+B)canfill the cistern in

12x6

-6 hours =12 hours.

36. Pipe A can fill a tank in 20 hours while pipe

ExampLE /

B alone canfill itin 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?

Sol. Bydirect formula,

The tank will befill in = 203040
e tank will be fillm = 5 0% 40— 20x 30
120
_17_
7 hrs.

37. Three pipes A, B and C can fill a tank in 6

minutes, 8 minutes and 12 minutes, respectively. The pipe C is

closed 6 minutes before the tank is filled. In what time will the

tank be full ?
(@ 4min

ExampLE /

(b) 6min
(¢) Smin (d) Datainadequate

Sol. (a) Letittakes t minutes to completely fill the tank.

t t t—6

Now, —+—+——=1
6 8 12
4t +3t+2t—-12
r ——— =1
24
or 9t—12=24

or 9t=36 = t=4min.

38. 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 ?

Sol. We have to find the nature of the third tap, whether it is a
filler or a waste pipe.

Let it be a filler pipe which fills in x hrs.
10x15%xx _

> 10x15+10x +15x

or, 150x=150x12+25xx12

or —150x=1800 x=—12

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

Then

39. 4 pipes can fill a reservoir in 15, 20, 30 and

ExampLE /

60 hours respectively. The first was opened at 6 am, second at 7
am third at 8 am and fourth at 9 am. When will the reservoir be
full?
Sol. (1) Let the time be t hours after 6 am.
1 =) =2 (=3,
15 20 30 60
4t+3(t-1)+2(t-2)+(t-3)=60
t="7 hours - Itisfilledat 1 pm
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40. A and B can fill a cistern in 7.5 minutes and

ExampLE /

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 ?

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

L+L1><60+%><60=14><60

7=
2

L+?—§><60+12Lzl4><60 =L+8L+12L=14x60

= 21L=14x60 or L=40 litres.
So the capacity of the cistern is 40 litres.

41. A cistern can be filled by two taps A and B in

ExampLE #

25 minutes and 30 minutes respectively can be emptied by a
third in 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 ?

I 1 1 1
. rdor r_ v . .
Sol. We have 5130715150 part filled in 1 minute

1
Hence, 1-100 E = 1/3rd of the tank is unfilled after

100 minutes.
42. Abarrel full of beer has 2 taps one midway,

which draw a litre in 6 minutes and the other at the bottom,
which draws a litre in 4 minutes. The lower tap is lower normally
used after the level of beer in the barrel is lower than midway.
The capacity of the barrel is 36 litres. A new assistant opens the
lower tap when the barrel is full and draws out some beer. As a
result the lower tap has been used 24 minutes before the usual
time. For how long was the beer drawn out by the new assistant ?

Sol. The top tab is operational till 18 litres is drawn out.
.. Time after which the lower tap is usually open
=18 x 6=108 minutes
.. Time after which it is open now = 108 — 24 = 84 minutes
" Litres drawn = 84/6 = 14 litres
. 18— 14 =4 litres were drawn by the new assistant.
". Time =4 x 4= 16 minutes

43. A cistern can be filled by two pipes filling

ExampLE /

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?

(@ 2.5min b 4.5min
(¢) 3.5min d 5.5min
. 1 1 7
Sol. Both the pipes A and B can fill —+ — =— ofthe
®) PP 12 16 48

cistern in one minute, when their is no obstruction.
With obstruction, both the pipes can fill

1 7 1 5 7 5 1 . .
—Xx—+—x—=—+—=— of the cistern in one
12 8 16 6 9 96 8
minute.

Let the obstructions were suddenly removed after x

minutes.

.. With obstruction, % of the cistern could be filled

8—x

of the

. . . X
in X minutes and so the remaining 1 - r

cistern was filled without obstruction in 3 minutes, i.e.

In one minute, 82_—4X of the cistern was filled.

8—x 7

= =—=16-2x=7 = x=45
24 48
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EXERCISE |

~
/

12 men take 18 days to complete a job whereas 12 women in

3
18 days can complete " ofthe same job. How many days

will 10 men and 8 women together take to complete the
same job?

@ 6

(¢ 12

(e) None of these
Seven men and four boys can complete a work in 6 days. A
man completes double the work than a boy. In how many
days will 5 men and 4 boys complete the work?

@ 5 (b) 4

(c) 6 (d) Cannot be determined
(e) None of these

The work done by a woman in 8 hours is equal to the work
done by a man in 6 hours and by a boy in 12 hours. If
working 6 hours per day, 9 men can complete a work in 6
days then in how many days can 12 men, 12 women and 12
boys together finish the same work by working 8 hours per
day?

(b)
(d) Data inadequate

13l
2

(@) lédays (b) 3§days

(c) 3 days (d) I%days

(e) None of these

Tap ‘A’ can fill a water tank in 25 minutes, tap ‘B’ can fill the
same tank in 40 minutes and tap ‘C’ can empty that tank in
30 minutes. Ifall the three taps are opened together, in how
many minutes will the tank be completely filled up or
emptied?

(@ 33 (b) 15i
13 13
© 8= @ 31t
13 19

(e) None of these

Machine A can print one lakh books in 8 hours. Machine B
can do the same job in 10 hours. Machine C can do the
same job in 12 hours. All the three machines start job at 9.00
am. A breaks down at 11.00 am and the other two machines
finish the job. Approximately at what time will the job be
finished?

() 12.00 noon

(¢) 1.00pm

(e) None of these
Suresh can complete a job in 15 hours. Ashutosh alone can
complete the same job in 10 hours. Suresh works for 9 hours
and then the remaining job is completed by Ashutosh. How
many hours will it take Ashutosh to complete the remaining
job alone?

(b) 1.30pm
(d) 11.30am

10.

11.

12.

13.

(b) 5
@ 12

(@ 4

(c) 6

(e) None of these
10 men and 15 women finish a work in 6 days. One man
alone finishes that work in 100 days. In how many days will
a woman finish the work?
(@ 125 days

(c) 90 days

(e) None of these

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

(@) 35hours (b) 25hours

(¢) 20hours (d) Cannot be determined
(e) None of these

24 men working 8 hours a day can finish a work in 10 days.
Working at the rate of 10 hours a day, the number of men
required to finish the same work in 6 days is :

(@ 30 (b) 32

(c) 34 (d) 36

(e) None of these

(b) 150 days
(d) 225 days

2
Awater tank is 3 th full. Pipe A can fill the tank in 10 minutes

and the pipe B can empty it in 6 minutes. If both the pipes
are open, how long will it take to empty or fill the tank
completely?

(a) 6 minutes to empty
(¢) 9 minutes to empty
(e) None of these

A water tank has three taps A, B and C. Tap A, when opened,
can fill the water tank alone in 4 hours. Tap B, when opened,
can fill the water tank alone in 6 hours and tap C, when
opened, can empty the water tank alone in 3 hours. Iftaps
A, B and C are opened simultaneously, how long will it take
to fill the tank completely?
(@) 10hours

(¢) 18hours

(e) None of these
Twenty-four men can complete a work in sixteen days.
Thirty-two women can complete the same work in twenty-
four days. Sixteen men and sixteen women started working
and worked for twelve days. How many more men are to be
added to complete the remaining work in 2 days?

(@ 48 (b) 24

(c) 36 d 16

(e) None ofthe above

The total monthly income of four men and two women is
%46,000. If every woman earns X 500 more than a man then
what is the monthly income of a woman?

(@ 7,500 (b) 8,000

() 9,000 (d) 6,500

(e) None of these

(b) 6minutes to fill
(d) 9 minutes to fill

(b) 8hours
(d) 12hours



A-120
14.

15.

16.

17.

18.

19.

20.

21.

Time & Work

10 men can complete a piece of work in 15 days and 15
women can complete the same work in 12 days. Ifall the 10
men and 15 women work together, in how many days will
the work get completed?

2
(@ 6 (b) 75
© 6% @ 6k
3

(e) None of these

‘A’ completes a work in 12 days. ‘B’ completes the same
work in 15 days. ‘4’ started working alone and after 3 days
B joined him. How many days will they now take together
to complete the remaining work?

@ 5 (b) 8

(c) 6 d 4

(e) None of these

Rajani has to read a book of 445 pages. She has already
read the first 157 pages of the book and if she reads 24
pages of the book everyday then how long will she take
now to complete the book?
(@) 25 days

(c) 46 days

(e) None of these

10 horses and 15 cows eat grass of 5 acres in a certain time.
How many acres will feed 15 horses and 10 cows for the
same time, supposing a horse eats as much as 2 cows ?
(a) 40/7 acres (b) 39/8acres

(c) 40/11acres (d) 25/9acres

(e) None of these

X and Y can do job in 25 days and 30 days respectively.
They work together for 5 days and then X leaves. Y will
finish the rest of the work in how many days?

(@) 18 days (b) 19days

(c) 20days (d) 21 days

(e) None of these

A and B can do a job is 16 days and 12 days respectively. 4
days before finishing the job, A joins B. B has started the
work alone. Find how many days B has worked alone?

(@) 6 days (b) 4 days

(c) 5 days (d) 7 days

(e) None of these

A contractor undertakes to built a walls in 50 days. He
employs 50 peoples for the same. However after 25 days he
finds that only 40% of the work is complete. How many
more man need to be employed to complete the work in
time?

(@ 25

() 35

(e) None of these
Ais 30% more efficient than B. How much time will they,
working together, take to complete a job which A along
could have done in 23 days?

(@ 11 days (b)
3
20—
©) 7 days
(e) None of these

(b) 20 days
(d) 21 days

(b) 30
@) 20

13 days

(d) 12 days

22.

23.

24.

25.

26.

27.

28.

A and B can finish a work in 10 days while B and C can do
itin 18 days. A started the work, worked for 5 days, then B
worked for 10 days and the remaining work was finished by
Cin 15 days. In how many days could C alone have finished

the whole work ?
(@) 30 days (b) 15 days
(c) 45 days (d) 24 days

(e) None of these

12 men complete a work in 18 days. Six days after they had
started working, 4 men joined them. How many days will all
of them take to complete the remaining work ?

(@) 10 days (b) 12 days

(c) 15 days (d) 9 days

(e) None of these

A tyre has two punctures. The first puncture along would
have made the tyre flat in 9 minutes and the second alone
would have done it in 6 minutes. If air leaks out at a constant
rate, how long does it take both the punctures together to
makeit flat?

1
(b) 3= minutes

1
1L
(a) 5 minutes 5

3 1
(©) 3; minutes (d) 4Z minutes

(e) None of these

A man, a woman or a boy can do a job in 20 days, 30 days or
60 days respectively. How many boys must assist 2 men
and 8 women to do the work in 2 days?

(@ 15 boys (b) 8 boys

(c) 10 boys (d) 11 boys

(e) None of these

A can do 50% more work as B can do in the same time. B
alone can do a piece of work in 20 hours. A, with help of B,
can finish the same work in how many hours ?

@ 12 ®) 8

1

1
- d 5—
(© 133 (d) 53

(e) None of these

If 15 women or 10 men can complete a project in 55 days, in
how many days will 5 women and 4 men working together
complete the same project ?
(@ 75

© 9

(e) None of these

12 buckets of water fill a tank when the capacity of each
tank is 13.5 litres. How many buckets will be needed to fill
the same tank, if the capacity of each bucket is 9 litres ?
@ 8 (b) 15

() 16 d) 18

(e) None of these

(b) 8
@ 8
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29.

30.

31

32.

33.

34.

35.

36.

Water flows at 3 metres per sec through a pipe of radius 4
cm. How many hours will it take to fill a tank 40 metres long,
30 metres broad and 8 metres deep, ifthe pipe remains full?
(@) 176.6 hours (b) 120hour

(¢) 135.5hours (d) None of these

(e) None of these

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 ¥ 450 for the
whole work, how should they divide the money ?

(@) 225,3150,%75 (b) ¥250,%100,3 100

(¢) 200,%150,%100 (d) 175,%175,%3100

(e) None of these

A alone would take 8 days more to complete the job than if
both A and B would together. If B worked alone, he took

1
4 5 days more to complete the job than A and B worked together.

What time would they take if both A and B worked together?
(@) 7 days (b) 5 days

(c) 4 days (d) 6 days

(e) None of these

A alone can complete work in 15 days and B alone in 20
days. Starting with A, the work on alternate days. The total
work will be completed in

(@) 17 days (b)
(c) 14 days (d)
(e) None of these

A contractor undertook to do a piece of work in 9 days. He
employed certain number of laboures but 6 of them were absent
from the very first day and the rest could finish the work in
only 15 days. Find the number of men originally employed .
@ 15 (b) 6

(c 13 @ 9

(e) None of these

16 days
13 days

1
After working for 8 days, Anil finds that only 3 ofthe work

has been done. He employs Rakesh who is 60 % efficient as
Anil. How many more days will Anil take to complete the

job?
(@) 15 days (b) 12 days
(c) 10 days (d) 8 days

(e) None of these

A sum of X 25 was paid for a work which A can do in 32
days, B in 20 days, B and C in 12 days and D in 24 days.
How much did C receive if all the four work together ?

14 (16

15 17
© T3 @ 3
(e) None of these
A and B can do a job in 15 days and 10 days, respectively.
They began the work together but A leaves after some days
and B finished the remaining job in 5 days. After how many
days did A leave?
(@) 2 days
() 1day
(e) None of these

(b) 3 days
(d) 4 days

37.

38.

39.

41.

42.

43.

Mr. Suresh is on tour and he has ¥ 360 for his expenses. If
he exceeds his tour by 4 days he must cut down daily

expenses by X 3. The number of days of Mr. Suresh’s tour

programme s :
(@) 20 days (b) 24 days
(c) 40 days (d) 42 days

(e) None of these

A can knit a pair of socks in 3 days. B can knit the same
thing in 6 days. If they are knitting together, in how many
days will they knit two pairs of socks?

(@) 4 days (b) 2 days

(©) 4l days (d) 3 days

(e) None of these

Acan do ajobin 3 days less time than B. A 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, how many
days would each of them take alone to finish it?

(@) 17 days, 20 days (b) 12 days, 15 days

(c) 13 days, 16 days (d) 14 days, 11 days

(e) None of these

Two workers A and B working together completed a job in 5
days. If A worked twice as efficiently as he actually did and

1
B worked 3as efficiently as he actually did, the work would

have completed in 3 days. Find the time for A to complete
the job alone.

1 3
a) 6— days 5= days
(a) 7 (b) 7

(c) 5 days (d) 3 days

(e) None of these

X can do a piece of work in 15 days. Ifhe is joined by Y who
is 50% more efficient, in what time will X and Y together
finish the work?
(@) 10 days

(c) 18 days

(e) None of these
A can build up awall in 8 days while B can break it in 3 days.
A has worked for 4 days and then B joined to work with A
for another 2 days only. In how many days will A alone
build up the remaining part of wall?

(b) 6 days
(d) Data insufficient

1 1
(a) 135 days (b) 75 days

1
(c) 65 days (d) 7 days

(e) None of these

Sakshi can do a piece of work in 20 days. Tanya is 25% more
efficient than Sakshi. The number of days taken by Tanya
to do the same piece of work is:

(@ 15 (b) 16

(c) 18 d 25

(e) None of these
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45.

47.

48.

49.

50.
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Two taps can fill a tank in 12 and 18 minutes respectively.
Both are kept open for 2 minutes and the first is turned off.
In how many minutes more will the tank be filled ?

(@) 15min. (b) 20min.

(¢) 11min. (d) 13min.

(e) None of these

A cistern normally takes 6 hours to be filled by a tap but
because of a leak, 2 hours more. In how many hours will the
leak empty a full cistern ?
(@) 20hours

(¢) 26hours

(e) None of these

One fill pipe A is 3 times faster than second fill pipe B and
takes 10 minutes less time to fill a cistern than B takes. Find
when the cistern will be full if fill pipe B is only opened.
(@ 20min (b) 18min

(¢) 15min (d) 10min

(e) None of these

Two pipes can fill a cistern in 14 and 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

(b) 24 hours
(d) 18hours

would the leak empty it ?
(@ 110 hours (b) 112 hours
(¢c) 115hours (d) 100 hours

(e) None of these

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’ is turned off. How much time will the
cistern take to fill ?
() 6min

(¢) 10min

(e) None of these
A cistern has two taps which fill it in 12 minutes and 15
minutes respectively. There is also a waste pipe in the cistern.
When all the three are opened, the empty cistern is full in 20
minutes. How long will the waste pipe take to empty the full
cistern ?

(@ 10min

(¢) 15min

(e) None of these
Two taps A and B can fill a cistern in 12 minutes and 18
minutes respectively. They are turned on at the same time.
Ifthe tap A is turned off after 4 minutes, how long will tap
B take to fill the rest of the cistern ?

(b) 8min
(d) 12min

(b) 12min
(d) 9min

51

52.

53.

54.

55.

() 8min.

(¢) 10min.

(e) None of these
A pipe can fill a tank in 15 minutes and another one in 10
minutes. A third pipe can empty the tank in 5 minutes. The
first two pipes are kept open for 4 minutes in the beginning
and then the third pipe is also opened. In what time will the

(b) 9min.
(d) 7min.

tank be empited ?
(@ 35min (b) 15min
(¢) 20min (d) Cannot be emptied

(e) None of these

Two fill pipes A and B can fill a cistern in 12 and 16 minutes
respectively. Both fill pipes are opened together, but 4
minutes before the cistern is full, one pipe A is closed. How
much time will the cistern take to fill ?

(a) 9% min. (b) 3% min.

(¢) Smin. (d) 3min.

(e) None of these

Two fill taps A and B can separately fill a cistern in 45 and 40
minutes respectively. They started to fill a cistern together
but tap A is turned off after few minutes and tap B fills the
rest part of cistern in 23 minutes. After how many minutes,
was tap A turned-off ?
(@ 9min

(¢) 12min

(e) None of these
Three fill pipes A, Band C can fill separately a cistern in 3,
4 and 6 minutes respectively. A was opened first. After 1
minute, B was opened and after 2 minutes from the start of
A, C was also opened. Find the time when the cistern will be
full ?

10min
7 min

(b)
(d

1 .
(a) 2§mm (b) 4%min

3 . .
(c) 3Z min (d) 3min
(e) None of these
Atap can fill a tank in 16 minutes and another can empty it
in 8 minutes. Ifthe tank is already 1/2 full and both the taps
are opened together, will the tank 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 min
(¢) Emptied; 8 min (d) Filled; 12 min
(e) None of these
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| Hints & Explanations

4
12Mx18=12Wx 18 % 3

3
1w=-M
4

3
10M+ 8W=10M+ 8 x ZM:16M

16 men can complete the same work

12x18 27 1
in —¢ —2—132days
M=2B
~ TM+4B=14B+4B=18B

SM+4B=10B+4B=14B

18 boys complete the work in 6 days.

14 boys complete the work in

14

Note: 7 men and 4 boys complete the work in 6 days. We
have to find out the no. of days in which 5 men and 4 boys
complete the work. Here, we see that 4 boys are common
in both the cases, therefore, 5 men will take more time to
complete the work, i.e., more than 6 days, which is not
given in any options. Therefore, without calculating we
can say that our answer is (e).
3. (d 8w=6M=12B

12M+ 12W+12B = 12M +9M + 6M=27TM

9 men can complete the work by working 1 hour per

day in 6 X 6 days

27 men working 8 hours per day = 6x6x9 = 1l days.
27x8 2
. . 1 1 1
4. (d) Tankfilled in 1 minute= —+ —— — part
25 40 30
24+15-20 19
600 600
.. tank will be filled complete in minutes
_600_ 5,10
19 19
5 (c) PartofprintdonebyA, Band Cin 2
2 l + i + i = 3_7
hours = = 770 "12) T 60
Rermainin oo 1237 23
emaining=1-"+= "
If B and C print together, then they can print

1ox12
Mo+12 M
Therefore, remaining part can be printed by

10.

(@)

(d

@)

(b)

@)

~10x12 23
BandCin————*X——=~2hrs

22 60
Hence, the job will be finished at
9am+2+2=1.00p.m.
The part of job that Suresh completes in 9 hours

_ 9.3
15 5
Remaini .b_l_g_g
emaining job = 575

Remaining job can be done by Ashutosh in
2
5" 10 =4 hours

15 women's work of a day = 1 1 = 1 part

10 15
.. for 1 whole part a woman will take
=15x15=225 days.
Here ratio of efficiencies of pipes A, B and C are as
follows:

C B A
2 1

2 1
4 2 : 1

Suppose the efficiencies of pipes C, B and A are 4K,
2K and K.

Since, the tank is filled in 5 hours by the three pipes
having combined efficiency equal to 7K, the time

. 7K x5
required to fill the tank by A alone = X =35hours
my xdy Xty xwy = my xd,y xty) xw;
24x10x8x1=m,*x6x10x1

e m, = 24x10x8
27 6x10

=32men
Pipe 4 in 1 minute fills 1/10 part and Pipe B in 1 min.

1
empties gpart

1 1 -1
. R S S
Pipe A+ Bin 1 min 0 6 15

— part gets emptied in 1 min

15

2 2
5 part is emptied in 15 x 5 min= 6 min
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11.

12.

13.

14.

15.

16.

17.

Time & Work

(d

(b)

(b)

©

@)

©

(@)

Required time to fill the tank

= ! L 1 _py

ot s 11
476) 3 12 3 12

24 men complete the work in 16 days

". 16 men complete (16 12 ] ! part of work in
24716 /2

12 days
32 women complete the work in 24 days

16 women complete 16 X 14 = 7 part of work
32 24 24

in (12 +2=) 14 days
So, the remaining part of the work which is done by
sixteen men + sixteen women and the reqd additional
no. of men in 2 days

1(1 7] 1725 art)
0T T a2 P

Now, in 2 days % part of the work is done by

24 x %X % =40men
Hence, the reqd. additional no. of men
=40—-16=24men.
4 M+2 W=46000;
Again, W= M+ 500
o, M=W-500
4 (W-500)+2W=46000
or, 6W=46000-+2000=48000

W= X 8000
1
—t—==—
10 men + 15 women in 1 daydo 7 512 60 work
. 60 2
Time taken = —~ days = 65 days
Work done by ‘A’ in 3 days
:L><3:l
12 4
Remaining work — 1~ = >
emaining work = 1--=~
12x15 20
Work done by 4 and B together = Y

Remaining work done by 4 and B together in

:EXE:Sdays
4 3

Remaining pages to read =445 — 157 =288

288
" Reqd. number of days = 2 —=12

1 horse =2 cows, 10 horses =20 cows.

= 10horses + 15 cows =20 + 15= 35 cows.

15 horses + 10 cows = 40 cows. Now 35 cows eat 5
acres.

18.

19.

20.

21.

(b)

©

@)

(b)

40 5 a 5 >
X — =5—
= cows eat 35 7 acres.

Here we have converted everything in terms of cows,
you can work in terms of horses also.

X’s one day’s work = 21—5th part of whole work.

Y’s one day’s work = L th part of whole work.
30

Their one day’s work = —+ — L_1
25 30 150
part of whole work.
11 11
Now, work is done in 5 days = 1—><5 =30 th
of whole work

". Remaining work = 1- % = 19 th of whole work

1
Now, %th work is done by Y in one day.

><—9:19days

19 . .
. —th work isdone by Y in 1
30 1/30 30

1
A’s one day’s work = Eth work

1
B’s one day’s work = Eth work

Let B has worked alone =x days. Then,
A’s amount of work + B’s amount of work = 1

1 1
= 4(E)+(X+4)[Ej=1

:>l+x+4—1:>x—§><12 4
4 12 4
= x =5 days

50 men complete 0.4 work in 25 days.

Applying the work rule, my xd; xwy =mj xdy xw)
we have,

50x25%x0.6 =m, x25x0.4

50%x25x%0.6
25%0.4

Number of additional men required = (75 —50) =25
Ratio of times taken by A and B=100:130=10: 13.
Suppose B takes x days to do the work.

23x13 299
= =>X=—.
10 10

1 10
3, B’s 1 days work = —— 209"

or m,= =75men

Then, 10:13::23:x = x

A’s 1 day’s work =
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22.

23.

24.

25.

©

(d

©

(b)

o1 dayswork— [ Ao+ A% )= B _ L
(A+B)’s 1 day’s work = 23299 ) 299 13

". A and B together can complete the job in 13 days.
Let C completes the work in x days.

1
Work done by (A +B) in 1 day = T0

1
Work done by (B+C) in 1 day= m

A’s 5 days’ work + B’s 10 days’ work + C’s 15 days’

work =1

or (A+B)’s5days’work + (B + C)’s 5 days’ work
+C’s 10 days’ work = 1

or i+i+m=1 or x=45 days
10 18 x

1
In 1 day, work done by 12 men = 18
6 1
In 6 days, work done by 12 men = Ty = 3

2
Remaining work = 3
Now, m; xd; xw, =mj, xd, xw,
2
or 12><18x§:16><d2 x1

_ 4x18x2

or d, T

9days

11 5
1 minute’s work of both the punctures = (5 + g) = TS

So, both the punctures will make the tyre flat in
18 = 3§min.
5 5
1 1
Man’s two day’s work = 2x%th work = Eth work

Woman'’s two days’s work

= ZXLth work :Lth work
30 15

1 1
’ ’ =2x— = —th work
Boy’stwo day’s work = 2x %0 th work 30

Now, let 2 men, 8 women and x boys can complete
work in 2 days. Then,
2 men’s work +8 women’s work + x boy’s work =1

i) o))

:>x=(1—l—£)x30 = x =8 boys
5 15

26.

27.

28.

29.

30.

31

(b)

@)

(d

@)

(@)

C)

B alone can do a work in 20 hours.

3
A alone can do 5 of the work in 20 hours.

i.e., A alone can do the same work in —— hours

3
(A+ B)’sone hour’s work = i+L = =l = 1
40 20 40 8
= A and B together can finish the whole work in
8 hours.
ISW=10M

4x15

Now, SW+4M = 5W + W =5W+6W =11W

If 15 women can complete the project in 55 days,
11 women can complete the same project in

55x15

= 75days

Capacity of the tank = (12 x 13.5) litres = 162 litres.
Capacity of each bucket =9 litres.

162
Number of buckets needed = [T) =18.

Radius of the pipe (r) =4 cm. = 0.04 meter
Volume of water flowing out per sec
= nur2 x rate of flow

= 2 x 0.04% x 3 cu meters = 0.0151 cubic m

Time taken to fill the tank =40 x 30 x 00151 sec

_ 40x30x8 1
0,01 3600

hours =176.6 hours

. 1 1 5
Work done by A and B in 5 days = (—+—j><5 ==

10 15 6
Work . | 5 1
ork remaining=1-—=—
876 6
. Calone can do the work in 6 x 2 = 12 days
5 5 2
Ratio of their share work = —:—:—=3:2:1
10 15 12

Share of wages= ¥ 225,%150,% 75.
Let if both A and B work together, they take x days.

. (A+B)’s 1 days’s work = lth work.
X

A’s 1 day’s work = th work.
X+38
B’s 1 day’s work = ! th work.
x+9/2
1 2 1
Now, + =—

x+8 2x+9 x
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= x(2x+9+2x+16) =(x+8)(2x +9)
= 4x2+25x =2x2+25x+72
= x?=36=>x=06days

.. Out of S of work done,

1
1. 1_7 — of the work is done by C.
2 @) (A+Bys2dayswork =5+ oo= o 30 Of the work 1s done by
= Out of X 25 paid for the work, C will receive
7 14
Work done in 8 pairs of days [60X ] 15 3 1/30X25’ e LXEXZS, i.e.?ﬁ
5/32 30 5 3
. 14 1
Remainingwork =|1-—|=— 1
15/ 15 36. (b) A’soneday’s work = Eth work

1
Work done by A on 17th day = 15

) ) _ 1
Total time taken = 17 days B’s one day’s work = 0 th work.

33. (a) Letthenumber of men originally employed be x.
9x=15(x—-6) (A+ B)’s one day’s work = 1 + 1_ lth work.
or x=15 15 10 6
1 Let Aleft after x days.
34. (c¢) In8days, Anil does = grd work.

1
.. in 1 day, he does = —th work.
24

.. Rakesh’s one day’s work

1 1
=60% of Z = %th work.

Remmaiir ok — 1~ L= 2
emaining wor 373
(Anil and Rakesh)’s one day’s work
= L+L :Lth work
24 40

1 . .
Now, Eth work is done by them in one day.

2 2
. 3 rd work is done by them in 15% 3" 10days
1
A's one day's work = —
32
1
B's one day's work = —
20
1
(B + C)'s one day's work = I
1 1 1
. C'soneday'swork= ———=—
12 20 30

1
D's one day's work = —
24

. (A+B+C+D)'s one day's work
I 1 1 +L _75+120+80+100

=—+—+— =
3220 30 24 2400
_375 155
2400 96 32

. (A+B)’s x days’ work = %th work.

. 6—
Remaining work =1 —% = Txth work.

. 6—
Now, in 5 days, work done by B = Txth work .

. in 1 day work done by B = 63_—0Xth work

6-x 1
30 10

and

- X =3 days
Let Suresh undertakes a tour of x days.

360
Then, expenses for each day= —

Now, 200_360_,
x+4 X

or 360(l— 1 j=3
X x+4

or x2+4x-480=0 or x=—240rx=20

Since, x # —24 we have x =20

1
A’s one day’s work = grd work

B’s one day’s work = %th work.

1 1 1
(A+B)’s one day’s work = 3 + i End work

.. A'and B together can complete the work (knit a pair
of socks) in 2 days.
.. They together knit two pair of socks in 4 days.
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39. (b) LetBcan finish the work in x days.
Then A can finish the work in (x — 3) days.

1
B’s one day’s work =—th work
X

1

x—-3

A’s one day’s work = th work

4
A’s 4 days’ work = mth work

4 x—7

Remaining work =1- th work

x-3 x-

The remaining work done by B in 14 —4 =10 days.

x=7
Now, in 10 days, work done by B = <3 thwork

x—=7

)th work
3

1
". in 1 day, work done by B= E[

1(x=7) 1

10\x-3) x
= x =15days

.. B— 15 days and A— 12 days

and

1
40. (a) (A+B)’soneday’swork = gth work
Let A can do job in x days. Then,
1
A’s one day’s work = ;th work
dB’ day’ k——fl—x_sthwork
and B’s one day’s work =5~ =
1 1
Now, (2A)'s work + 3 B's work=§rd work
2 1(x-5) 1 25
= —+— = =—=0—
" 3(5);) 3:>x 6— days
1
41. (b) X’soneday’s work = Eth work
Y’ day’ k ! +50% of ! ! th work
= b of —=—
s oneday’s work =17 510
C(X+YY day’ k—L+L—lthwork
o )’s one day’s wor 510 6
Hence, they together finish the work in 6 days.
42. (b) A’soneday’s work = %th work

B’s one day’s work = lrd work
3

1 1
. A’s4 day’s work = 4% 3 End work

43. (b)
4. (d)
45, (b)
46. (o)

1 1 1
.. In next two days, total wall = —+2| — [=2| —
2 8 3

= Lthwall
12

L1y,

. L
Remaining wall TRET

1
Now, gth wall is built up by A in one day.

11 C . 11 1
s, —th _~ = 7—days.
B wall is built up by A in 8><12 3 !

1
Sakshi’s one day’s work = %th work
Tanya’s one day’s work
1 1 1
=—+425% of — =—thwork
20 20 16
Hence, Tanya takes 16 days to complete the work.

Part filled by first tap in one min — Lth
12

Part filled by second tap in one min _— ith

18

Now, 2 i+L + unfilled part =1
12 18
13
= unfilled part = Eth
: %th part of tank is filled by second tap in Imin.

. %th part of tank is filled by second tap in 1 min.

13
=18x— min = i
13 13 min.
-+ cistern fill in 6 hours.

*. in 1 hour, filled part = %th

Now, due to leakage, filled part in 1 hour = %th

Part of the cistern emptied, due to leakage in 1 hour
LN

6 8 24

.. The leakage will empty the full cistern in 24 hrs.

th

Let B can fill the cistern in x min. Then,

X .
then A can fill the cistern in ?mm

Given x—§:10:>x:15min
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47. (b) Cistern filled by both pipes in one hour

1 1 15
=t —=—
14 16 112

.. Both pipes filled the cistern in %hrs.

Now, due to leakage both pipes filled the cistern in
12 + 32 = 8hrs.
15 60

1
.. due to leakage, filled part in one hour = 3

.. part of cistern emptied, due to leakage in one hour
15 1 1

== _t
112 8 112
" in 112hr, the leakage would empty the cistern.
48. (b) Inonemin, (A + B)fill thecistern = IL + % = éth
In 3 min, (A + B) fill the cistern = % = %th
Remaini =l 1 1
emaining pa )
1 . .
: Eth part filled by A in one min.
1 . 1 .
" End part filled by A in 10X5 =5min.
.. Total time =3+ 5 =8 min.
49. (a) Work done by the waste pipe in 1 minutes
LI LR . .
=5 12 15 10 [-ve sign means emptying]
.. Waste pipe will empty the full cistern in 10 minutes.
1 5
- n ' =t —=—t
50. (a) Inonemin,(A+ B)fill the cistern 218 36

. ) 5 5
In 4 min, (A + B) fill the cistern = %X 4= §th

5 4
=l-==—th
Rest part 99
L th partis filled by B in one min.
18

. gth part is filled by B in ISXg:Smin.

51

52.

53.

54.

55.

N

©

@)

@)

@)

©

Proportion of the volume of the tank filled by both the
ipesin 4 min = 4 L+L = grdofthe tank

PP 15 10 3 '

Volume of the tank filled by all the pipes working

1 1 -1

1
together = —+ =
15 10 5 30

.1 . L .
ie. 30 tank is emptied in 1 min.

=20min

2
" 3 rd of the tank can be emptied in 2>30

Let cistern will be full in x min. Then,
part filled by B in x min + part filled by A in (x — 4)
min=1

X x—4

16 12

=X :ﬁ:9lhours.
7 7

Let A was turned off after x min. Then,
cistern filled by A in x min + cistern filled by
Bin (x+23)min=1
X x+23
= —+ =
45 40
=17x+207 =360 = x =9min.
Let cistern will be full in x min. Then,

part filled by A in x min + part filled by B in (x — 1) min
+ part filled by Cin (x—2)min=1
x x-1

Xx—2
==+ + =
3 4 6

1

39x:193x:222lmin
9 9

If both the pumps are opened together, then the tank
will be emptied because the working efficiency of pump
empting is more than that of the pump filling it. Thus in
1 min net proportion ofthe volume of tank filled

LR P
8 16) 16
or the tank will be emptied in 16 min

= % tank will be emptied in 8 min.
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