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Time & Work and Pipes & Cisterns

CONCEPT OF EFFICIENCY

Efficiency means rate of doing work. This means that more the
efficiency, less will be the number of days required to complete
a certain work and less the efficiency, more will be the number
of days required to complete a certain work.

Aliza 1s twice as efficient as Binny.

= Aliza does twice as much work as Binny in the same time
interval

= Aliza will require half the time as required by Binny to do
the same work.

CONCEPT OF NEGATIVE WORK

Suppose two persons 4 and B are working to build a wall while
C'1s working to demolish the wall. If we consider the work as
the construction of the wall, then breaking the wall (by C) 1s
negative work.

The concept of negative work generally appears in the problems
based on pipes and cisterns, where there are inlet pipes and
outlet pipes/leaks, which are working against each other.

If we consider the work of filling a tank, the inlet pipe does
positive work while the outlet pipe/leak does negative work.

CONCEPT OF MAN-DAYS

If *M" men working together can complete a work in “0 days,
then the product of number of men (M) and number of days (D)
1.e. M = D is known as the number of MAN-DAYS. Number of
man days to complete a specific task always remains constant.
Suppose 30 persons working together for 20 days to complete
a job, then the total work done 1s equal to (30 = 20 = 600) man-
days. If we change the number of days (D) in which the work is
to be completed, then the other factor i.e. the number of persons
(M) will change accordingly, so that the product (M = D) of the
factors becomes equal to 600 man-days.

WORK DONE

Consider a whole work as the unit work.
1. Work Done by Two Persons

Let A can do a whole work in x days and B can do the same work
in y days.

Hence work done by 4 in one day = — .
X

1
and work done by B in one day = ;

Then work done in one day when 4 and B work together
I 1T v+x x+y

“x vy

Whole work = (Work done in one day) = (Number of days
required to complete the whole work)
Hence, number of days required to complete the whole work

3 Whole work

 Work done in one day

= Number of days required to complete the whole work when
A and B are working together

1 xy

.T'|'_'|--> x—'—JJ‘.I

Xy

because a whole work is considered as one unit of work.

2. Work Done by Three Persons

As we derived the formula for two persons, you can also denived

the formula for three persons in the same way.

If A, B, C can do a work in x, v and = days respectively, then all of
xyz

them working together can finish the work in —————— days.
Xy+yz+zx

Work Done Equation

If M men each of efficiency E, can do W works in D, days
working T hours per day and M, men each of efficiency £, can
do W, works in D, days working T, hours per day, then

MDD TEW,=MDTEW,

This is the general equation in two work situations. Suffix 1
indicate first work situation while the suffix 2 indicate the
second work situation.

If one or more items in both work situations are same, then no
need to write them in the general equation in two work situations.

For examples :

() It E and £, are same, then M D T W, =MD, T\W,

(i) ITE & E,and T, & T, are same, then M D W, = M.D, W
(i) IfE &E, T &T,and W, & W, are same, then M. D =M.D,
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]

If 4 can do a piece of work in x days, then 4’s one day’s

!
{
{
{
{
!

work = —th part of whole work. E

x {

- . 1 ' )

e IfA’s one day’s work = —th part of whole work, then A4 }

X {
{
{
{

can finish the work in x days.
* If 4 and B together can do a piece of work in x days and }
A alone can do it in y days, then B alone can do the work |}
Xy
-
¢ It 4, Band C can complete a work in x days and 8 & C
can complete the same work in y days, then 4 alone will

n

da:.'s

a2 days
V—x
e If°4715 ‘g’ times efficient than & and A can finish a work
in x days, then working together, they can finish the work
n e days.
a+l
e If 41s ‘e’ times efficient than B and working together

they finish a work in = days then, time taken by 4 =
zla+1)

i
e |f A working alone takes “x" days more than 4 and 5|

together, and B working along takes “y" days more than <
A and B together then the number of days taken by 4 and !

complete the same work in

days and time taken by B = z(a + 1) days.

# working together 1s given by \J{I_!» days.

¢  [f the number of men to do a job is changed in the ratio |
a : 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.

o [If 4 1s n times as efficient than 8, 1.e. 4 has n times as

n
taken by B to do the same amount of work.

S S

WORK AND WAGES

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

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

{
|

{

|

1 !

much capacity to do work as B8, 4 will take — of the time )
E

{

!

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 pipe : A pipe connected with a tank (or a cistern or a
reservolr) 1s called an inlet, 1f 1t fills 1t

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

i

If a pipe can fill a tank in x hours, then the part of the tank
filled in 1 hour =
X

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

L 1
full tank emptied in 1 hour = —
-}J
A pipe can fill a tank in x hrs. Due to a leak in the bottom
it is filled in y hrs. If the tank is full, the time taken by the

K

leak to empty the tank = i hrs.

A cistern is filled by three pipes whose diameters are x
cm,, y cm, and = cm. respectively (where x < y < z). Three
pipes are running together. 1 the largest pipe alone will
fill it in # minutes and the amount of water flowing in by
each pipe is proportional to the square of its diameter,
then the time in which the cistern will be filled by the

PZE

three pipes is
Xy + 22

] minutes,

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, 1s |: :| minutes. A will fill the cistern

(n® -1)

in ( * ] minutes and B will take to fill the cistern
n -1

() m
— | Minutes.
n—1

Two filling pipes 4 and B opened together can fill a
cistern in t minutes. If the first filling pipe 4 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 ¢

is given by =[xy minutes.

s

T
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EXERCISE

B and C together can complete a work in 8 days, 4 and B
together can complete the same work in 12 days and 4 and
C together can complete the same work in 16 days. In how
many days can 4, B and C together complete the same work?

9 ]

3= day 7=
(a) : 3 days (b) 3 days
) '?—5 d d 3—5 days
(c Tk (d) Tk

() None of these

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

{a) 8 (by 7

(c) 12 (d} Cannot be determined
(e) None ofl these

12 men take 36 days to do a work while 12 women
complete %th of the same work in 36 days. In how many

days 10 men and 8 women together will complete the same
work?

(a) 6 days

{c) 12 days

{e) MNone of these
A man and a woman working together can do a certain work
in 18 days. Their skills in doing the work are in the ratio
3 : 2. How many days will the woman take to finish the
work alone 7

{a) 45days (b) 36days (c) 27 days (d) 30days
A particular job can be completed by a team of 10 men in
12 days, The same job can be completed by a team of 10
women in 6 days. How many days are needed to complete
the job if the two teams work together 7

{a) 4days (b) 6days (c) 9days (d) 18 days
A man undertakes to do a certain work in 150 days. He
employees 200 men. He finds that only a guarter of the
work 1s done in 50 days. The number of additional men that
should be appointed so that the whole work will be finished
n time 15 :

(a) 75 (b) 100 (c) 125 (d) 30

A, B and C completed a work costing T1,800. 4 worked
for 6 days, B for 4 days and C for 9 days. If their daily
wages are in the ratio of 5 : 6 : 4, how much amount will be
received by A?

{a) TBO0 (b) T600 (c) T900 (d) ¥ 750

A man 15 twice as fast as a woman and a woman 1s twice
as fast as a boy in doing a work. If all of them, a man, a
woman and a boy can finish the work in 7 days, A boy will
do it alone 7

(a) 49 (b) 47 (c) 46 (d) 42

It 4 men and 6 women can complete a work in 8 days while
3 men and 7 women can complete it in 10 days, then 10
women complete 1t in

{a) 35days (b) 50days (c) 45days (d) 40days

(b) 27 days
(d) Data inadequate

10.

11.

12.

13.

14.

15.

16.

17.

A can do a job in 10 days and B can do the same job in
15 days. They start working together, but B leaves after 5
days. In how many more days 4 will finish the remaining
work 7

(a) 2davs (b) 1% days (¢) 3days (d) 2% days
Pipes P and © can fill a tank in 10 hours and 12 hours
respectively and C can empty it in 6 hours. If all the three
are opened at 7 am, at what time will one-fourth of the tank
be filled ?

(a) 10am (b) 1W0pm (c) 1lpm (d) 11 am
A water tank can be filled by a tap in 30 minutes and another
tap can fill it in 60 minutes. If both the taps are kept open
for 5 minutes and then the first tap is closed, how long will
it take for the tank to be full ?

{a) 20 minutes (b} 25 minutes

{c) 30 minutes (d) 45 minutes

Two pipes 4 and B can fill a tank in 36 min. and 45 min.
respectively. Another pipe C can empty the tank in 30 min.
First 4 and B are opened. After 7 minutes, C is also opened.
The tank 1s filled up in
{a) 39 minutes.
{c) 40 minutes

{b) 46 minutes
(d) 45 minutes

A contractor was engaged to construct a road in 16 days.
After working for 12 days with 20 labours it was found that
only 5/8th of the road had been constructed. To complete
the work in stipulated time the number of extra labours
required is :

(a) 12 (by 10 (c) 18 (d) 16

A water reservoir has two inlets and one outlet. Through
the inlet it can be filled in 3 hours and 3 hours 45 minutes
respectively. It can be emptied completely in 1 hour by the
outlet. If the two inlets are opened at 01:00 pm and 02:00
pm respectively and the outlet at 03:00 pm then it will be
emptied at.

{a) 0555 pm (b} 05:00 pm

{c) 05:20 pm (d) 05:30 pm

Two pipes can independently fill a bucket in 20 minutes and
25 minutes. Both are opened together for 5 minutes after
which the second pipe is turned off. What is the time taken by
the first pipe alone to fill the remaining portion of the bucket?
{a) MMmun (b} 16min (¢) 20mun  (d}) 15 min
8 men can complete a place of work in 4 days. 12 women
can complete the same piece of work in 4 days whereas
8 children can complete the same piece of work in 8 days.
2 men, 8 children and 3 women work together for 2 days.
If only women were to finish the remaining work in 2 days,
how many total women would be required?

(a) 12 (b) 18 (c) 24 (d) 20

(e¢) Mone of these
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18.

19.

20.

21.

22,

23,

24,

& men and 4 women together can complete a piece of work
in 6 days. Work done by a man in one day is double the work
done by a woman in one day. If 8 men and 4 women started
working and after 2 days, 4 men left and 4 new women
Joined, in how many more days will the work be completed?
{a) Sdays (b) Bdays (c) 6days (d) 4 days
(e) 9 days

24 workers working 13 hours daily make a wall of
dimensions 224 m * 16 m * 52 m in 32 days. In how many
days will 36 workers working 18 hours daily make a wall
of dimensions 432 m = 21 m = 64 m”

{a) 58 days (b) 42 days

(c) 48 days (d) 60 days

(e) MNone of these

28 men can complete a piece of work in 15 days and
15 women can complete the same piece of work in 24 days.
What is the respective ratio between the amount of work
done by 30 men in 1 day and the amount of work done by
18 women in | day?

(a) 10:7 (b}
(c) 5:4 (d)
(e} None of these

The time taken by 24 children to complete a project is
twice the time taken by 16 women to complete the same
project. If 28 women complete the project in & days, how
many days will 28 women and 24 children together take to
complete the project?

(a) 6% days (b)

3:
g.

5
5

2
5—d
5 ays

(c) 5% days (d) 6% days

(e) None of these

4 . 5
Bis 3 limes as efficient as A. IFA can complete 3 thofa

given task in 15 days, what fraction of the same task would
remain incomplete if B works on it independently for 10
days only?

2 3
a by — c) - dy —
(a) ( (c) 3 (d) 9

(e)

| b s | e

10 men can finish a piece of work in 15 days. 8 women can
finish the same piece of work in 25 days. Only 10 women
started working and in few days completed certain amount
of work. After that 3 men joined them. The remaining work
was completed by 10 women and 3 men together in 5 days.
After how many days 3 men joined 10 women?

fa) 11 (by 13 (c) 15 (d) 10

(e) 12

A and B can complete a piece of work in 80 days and 120
days respectively. They started working together but 4 lefi
after 20 days. After another 12 days C joined B and they
completed the remaining work in 28 more days. In how
many days can C alone complete the work?

25,

26.

27.

28.

29,

30.

31

{a) 110 days
{c) 114 days (d)
() None of these

(b) 112 days
120 days

Time taken by 4 alone to finish a piece of work 1s 60%
more than that taken by 4 and B together to finish the
same piece of work. C is twice as efficient as B If B and

(" together can complete the same piece of work in ]3l
days, in how many days can A alone finish the same piece

of work?

(a) 36 (b) 24 (c) 16
(e) Other than those given as options
& men can finish a piece of work in 21 days. 14 men started
working and after 3 days they were replaced by 9 women.
These 9 women finished the remaining work in 24 days. In
how many days 9 women can finish the whole work?

(a) 24 (b) 26 (c) 36 (d)y 32

fe)y 30

A and B together can complete a piece of work in 8 days
and B and C together in 12 days. All of the three together
can complete the work in 6 days. 4 and C together complete
the work in ?

{a) & days (b) 10 days

{c) 12 days (dy 20 days

Three persons undertake to complete a piece of work for
<1200. The first person can complete the work in § days,
second person in 12 days and third person in 16 days. They
complete the work with the help of a fourth person in 3
days. What does the fourth person get ?

(@) 180 (b) T200 (c) ¥ 225 (d) ¥ 250

A 10 hectare field i1s reaped by 2 men, 3 women and
4 children together in 10 days . If working capabilities of
a man, a woman and a child are in the ratio 5 : 4 : 2, then
a 16 hectare field will be reaped by 6 men, 4 women and
7 children in
{a) 5 days

{d) 28

(b} 6days (c) (d) 8days

A and B together can complete a job in 8 days. Both B and
C, working alone can finish the same job in 12 days, 4 and
£ commence work on the job and work for 4 days, where
upon A leaves, B continues for 2 more days, and then he
leaves too, C now starts working, and finishes the job. How
many days will C require ?

(a) 5 days (b) 8 days

{c) 3 days (d) 4 days

A, B and C can complete a piece of work in 10, 12 and 15
days respectively. 4 left the work 5 days before the work
was completed and B left 2 days after 4 had left. Number
of days required to complete the whole work was :

7 days

(a) Egdays (b) 6 days
2
(c) ﬁgdﬂ}fs (d) 7 days
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32.

Amit, Bhawna and Chandan can do a piece of work,
working together in one day only. Amit is 5 times efficient
than Bhawna and Chandan takes half’ of the number of
days taken by Bhawna to do the same work. What is the
difference between the number of days taken by Amit and
Chandan when they work alone ?

(a) 4 (by 5

2

(c) 3 (dy 2=
5

33. A can do a piece of work in 12 days and £ in 20 days. If

they together work on it for 5 days and remaining work 1s
completed by € in 3 days, then in how many days can (' do
the same work alone ?

{a) 10 days (b) 9days

(c) 12 days (d) 15 days

3. A and B work together to complete the rest of a job in 7

35,

days, when 37/100 of the job was already done. Also the
work done by 4 in 5 days is equal to the work done by B
in 4 days. How many days would be required by the fastest
worker to complete the entire work 7

(a) 20 (b) 25 (c) 30 (d) 10

A group of workers can complete a piece of work in 50
days, when they are working individually. On the first day
one person works, on the second day another person joins
him, on the third day one more person joins them and this
process continues tll the works completed. How many
approximate days are needed to complete the work?

(a) 8days (b) 9 days

{c) 10 days (d) 11 days

36.

37.

38.

39.

40.

A boy and girl together fill a cistern with water. The boy
pours 4 litres of water every 3 minutes and the girl pours 3
litres of water every 4 minutes. How much time will it take
to fill 100 litres of water in the cistern?

{a) 36 minutes (b) 42 minutes

(c) 48 minutes (d) 44 minutes

A tap can fill a cistern in 40 minutes and a second tap can
empty the filled cistern in 60 minutes. By mistake without
closing the second tap, the first tap was opened. In how
many minutes will the empty cistern be filled ?

(a) 72 (b) 84 (c) 108 (d)y 120

A tank can be filled by pipe 4 in 2 hours and pipe B in 6
hours. At 10 A M. pipe A was opened. At what time will the
tank be filled if pipe B is opened at 11 AM.?

(a) 1245AM. {(b) SPM.

{c) 11.45AM. (d)y 12PM.

Three pipes, 4, B and C can fill a tank in 6 hours, 9 hours
and 12 hours respectively. B and (" are opened for half an
hour, then A 1s also opened. The time taken by the three
pipes together to fill the remaining part of the tank 15 :

{a) 3 hours (b} 2 hours

1

3— hours

1
(c) 25 hours (d) 3

Two pipes A and B can fill a tank with water in 30 minutes
and 45 minutes respectively. The third pipe C can empty
the tank in 36 minutes. First 4 and B are opened. After 12
minutes ' 1s opened. Total time (in minutes) in which the
tank will be filled up 1s :
{a) 12

(c) 30

by 24
(d) 36
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1.

(b)

(b)

(b)

Hints & Solutions

| .
(B+(C)'s 1 day’s work = g 1)
] ..
{4+ 8)s 1 day’s work = 2 )
. 1
{4+ C)ys 1 day’s work = E A1)
(On adding all these three equations,
A+ B+ C)s 1 day’s work
11 1 6+4+3 13
g 12 16 48 48
13
= (A+5+C)s 1 day’s work = %
A, B and C together can complete the work in
96 5
—=T7— days
13 13
2 men = 1 woman
1
= | man= 7 woman
3
= 3men= 5 women
. ) 1
Again, 2 children = 1 man = 5 woman
= 1child= 3 Woman
. 6 3
= 6 children = 325 WOmEn
MNow, three men, four women and six children
3 3
= E+4+E=? women

Hence, 7 women complete the work in 7 days.

In 36 days, 12 men can do 1 complete work.

3
In 36 days, 12 women can do 1 th of the work

Since time and the no. of persons is the same 15 both
cases,
I woman’s daily work

= —th of 1 man’s daily work

4
8 women’s daily work

= E # 8 = 6 men’s daily work

(10 men + 8 womens daily work)

= (10 men + 6 men) = 16 men’s daily work.
12 men can do the work is 36 days

16 men can do the work in

12
¥ —=
36 T 27 days

(a)

(b)

(b)

(a)

(d)

Man Woman
efficiency 3 : 2
one day's work of a man and a woman
(3+2)= 5unts
Total work = 18 = 5 =90 units
a woman can complete the whole work in

% = 45days
2

10M = 12 days = 10W = 6 days
2M=1W
M

W2
I M work = 1 unit/day

| W work = 2 unit/day

Total work = 10M = 12 days =10 = 1 = 12 = 120 unit
Time required (10M + 10W)

Total work 120 120
= = = = d4days
eff. 10x1+10x2 30
Let 'n' number of men are required.
Hmnzﬂn = 5“:!{{1:\ _ (200 + ”LF?E"J! x100 deays
1 3
q 4
3= 100=200 +n
n=100
If their daily wages are in ratio
4:B:C)=5:06:4,
So wages of A for b days =6 = 5=30
So wages of B for 4 days =4 = 6=24
So wages of C for9 days =9 < 4 =36
A B C Total
= 30:24:36 4
= 5:4 :6=15
. 5
Amount received by 4 = 15" 1800 = F600
Man  Woman Boy
efficiency 4 . 2 1
total work = time = (Efficiency of man + woman + boy)
= Tdays=(4+2+1)=49 unils
Boy can do this work in = T =49 day
According to the question

4m+ 6w =8days or 32m+ 48w =1 day
Im+T7w=10daysor 30m+ 70w =1 day
32 m + 48w = 30m + 70w
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10. (b)

11. (b)

12. (d)

2m=22w
m=1lw
4m = 44w

(44w + 6w) = 8= 10w = x
S0w = 8= 10w = x
x =40 days

According to question,

30 units

10 days
(4 + B)= 15 days work = 5 x 5 =25 units
Remaining work = 30 — 25 = 5 units

: . . 5 .2
A will finish the remaining work =—= 13 days
)

{Total capacity)
60
efficiency — 6 10
hours — 10 12 6

(F) (@) ()
(P+ Q) fills (6 +5)= 11 units/'hr
" empties = 10 units/hr
It all pipes are open
S0, only 11 = 10 = 1 unit of water can be filled in tank

i of tank will be filled in

T.C (lxﬁ!]] 15
—— = =-—=15hrs
Efficiency 1 1

=T7am+ 15 hr=10 pm

(Total capacity)
6l

efficiency 2 1

minutes — 3() a0
(A) ()

(4 + B)'s filling (2 + 1) = 3 units/min)
In 5 minutes, they will fill 3 = 5 =15 units
Capacity left = 60 — 15 = 45 units
Second pipe (B) fills it in
T.C 45

_— = 45 \ e
efficiency of B minutes

13. (a)

14, (d)

15. (¢)

16. (a)

1
| inute (4 + B) can together fill —+—=—
p]:rnine minute ) can together fi 36 45 20

.
In 7 minutes part of tank filled = 70

Rerain; (=1 7 13

mainin = =

cmaining pa 20 20

In 8" minutes, part filled by A, B and C altogether
11 1 11 |

= e T — e —m —
6 45 30 20 30 60

13
20 part of tank filled by (4 + 8+ ()

13
= ﬁ{}x_!—ﬂ = 39 minutes

B

Days  No. of Labourers Work done
12 20 5/8
5 3
4 ? l—===
g8 8
M D W, =M D, W
Eﬂx12x3= M, xdxizs M, =M=36
8 - 8 - 4x5x8

Hence, 36 — 20 = 16 more men needed to complete the
remaining work in 4 days.

(Total capacity)
15

Efficiency —» 5

L

Hours — 3 15

4
(I) (I1) (111)

I# pipe fills till 3pm = 5 = 2 = 10 units

[1™ pipe fills till 3pm =4 = | =4 units

Total filled = 10 + 4 = 14 units

Met pipe (111) efficiency = 15 — 9 = 6 units/hrs

14
Tank will be empty in = ris 2 hr 20 min.

3hr + 2hr 20min = 5:20 pm

[ 00— Total unit water

LA

4 —» efficiency

20 min. 25 min.
1 B

After *5" min the water fillby (4 + B)=5 =9
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=45 umit water 20. (a) -~ 28 mendo 1 work in 15 days.
Then remaining water unit = 100 — 45 = 55 15%28
55 _ . Time taken by 30 men = = 14 days
Remaining unit water fill by 4 = — =11 minutes 30
3 15 women do the work in 24 days.
17. (a) As per given information, . 15x24
. R | taken by 18 w = = 20 days
8 <4 men=12 x4 women = 8 = 8 children e fakent By 18 worien 18 e
= 32 men = 48 women = 64 children . Required ratio
= 2 men =3 women = 4 children 1 1
2 men + 8 children + 3 women 14 20 =20:14=10:7

=(3+ 6+ 3)women = 12 women _ )
| 21. {(a) According to the question,
12 women’s 2 day’s work = 5 48 children = 16 women
= 3 children = | woman
| . P ) e
Remaining work = — oo 28 women + 24 children
2 = (28 + 8) women = 36 women
Required number of women = 12 LMD =MD,

18. (a) According to the question, = 28x8=36%D,

—9 W 28x8 56 2
| man =2 women = D = =— days = 6— days
8 men + 4 women - 36 9 9 -
= (16 + 4) women = 20 women 4
4 men + 8 women = 16 women 22. (d) Bis 3 times as efficient as 4
.
ol . L avre? _ = 5 )
20 women’s 2 days’ work 6 3 <+ A completes 3 th work in 15 days.
Remaining work = 1_1 - 2 s Time taken by A4 in doing 1 work
33 _15X8 L davs
20 women complete 1 work in 6 days. Ty ordan

Time taken by B in doing whole work

16 women will do % work 1n 3
= 24-‘&1 = 18 days

=6 2
= 6 bt 3 =5 days |
< B's | day’s work = —
19. (¢) I8
N 105
Working S B's 10 days” work= —=—=
Workers hours Length Width Height Days 18 9
24 13 4 224 16 52 32 - Remaining work = 1—% =%
23. (b) 10 = 15 men= & = 25 women
. = 3 men =4 women
36 18 432 21 64 X 3 men + 10 women = (10 + 4) women = 14 women
. I
36:24 8 women’s | day’s work = —
J
18:13 10 |
224432432 ¢ S 10 women’s | day’s work = 75%8 = 20 part
| 16:21 . M D, :M]Dz 1020 145
S 52:64 | oW W T W W,
= 1B =224 = 6= 52 =x W |45 B 7
=24 % 13 % 432 % 21 x 64 x 32 = "7 Tox20 " 20 P
2413432 = 2 = 6d = 32
= 1= =48 days 7 E

Remaining work = 1 ——=

36 18x 224 % 1652 20 20
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|
|
|
|
: This part of work 1s done by 10 women. 27. (a)
13
| Required fime = 20 » 200 =13 days.
| .
I 24. (b) Work done by 4 and B 1s 20 days
1 1 3+2 3
| =20 —+— =20 — | =—
| 80 120 240 12
12 1
: Work done by B in 12 days = 120 =E
! Remaining work = |_i_i:M:E
| = 12 10 60 60
| Let C alone do the work in x days.
| 28 28 29
_+_=_
| 120 x 60
| 28 29 28 58-28 30
| T Y Te0 1200 120 120
) 28 | ) ) | 28. (¢)
= —=— = x=28x4=112days
| xr 4
. 15 twice as good as b,
! 25. (b) 1 [ good as B
time taken by e Ly days,
! If t ken by B be 2x d
| Time taken by = x days
! 1,13 1423
| 2x x40 2x 40
! 3 3
| = —=— = x=40 = x=20
" 2y 40
I o Time taken by B =40 days
A takes y davs, then s
| If A takes y days, t! 29. (d)
: S I T R I
| LT[ 100 30+y |5
" y 40 40y
| E 40y . l: 8
] 80" 204y 8 40+
= 40+y= = y=064—40 =14 days.
| 40 +y =64 64— 40 =24 d
. art of work done by 14 men in 3 days = W,
! 26. (d) Part of work done by 14 3 days =
: W, =1 '
| MiDy _ M3D, 8x21  14x3
I W, W, 1 W,
| 14%3 1 30. (d)
% 2] = W,=14 = W, = =
| = 8 1 S CRr e TR
- 13
: Remaining work = I_Ezi
: _ .3
: Time taken by 9 women in doing Elh work
| = 24 days
| Time taken by them in doing whole work
! 24 x4
| = :: = 32 days
" ;
|
|
|

{Total capacity)

[ 20
efficiency — 3 2
minutes — 4{) 6l
{A4) iB)
T T

filling emptying

A’s one day work =4 — 2 = 2 units

B's one day work =3 - 2 =1 unit

(s one day work =2 -1 = | unit

A and C complete the whole work in
TW. 24

effl of A+C  2+1

= Rdays

Efficiency —»

Days > g 12 16 3
(1) (L) (1) (I+H+HV))

= IV"person efficiency = 16 —6—4 — 3 = 3 units
16 units — 1200

1 unit — 75

3 units — 225

According to question,

efficiency of a man, a woman and a childare 5:4: 2.

units/days,

one day work of 2 men =2 = 5 = 10 units
one day work of 3 women =3 = 4 =12 units
one day work of 4 children =4 = 2 = 8 unts.
Applying formula, let time taken is 'D'days.
(10+12+8)x 104,

1 ﬂhuﬂa:‘e
= | mmwr X3)+ '[4'-1'r;muir X4)+( _"r-:-lrr'.l'.:n'nm x2)x D

1 l'f?’nfrz*t'r:nl'c'
(30)x10 _[60]xD _, D = 8 days
10 16
Efficiency 3 2
Days = g 12 12

iA+BYy (B) (C)
A and B work for 4 days
they completed
3= 4=12units
work left =24 — 12 = 12 units
B's 2 days work = 2 = 2= 4 units
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4

31

32.

33.

34.

(d)

(d)

(b)

(a)

work lefi = 12 = 4 = & units

8
Now (s complete the work in e 4days

According to question,
Gl

6 5N 4

A B E

10 12 15
A leave the work 5 days before completion and B after
2 days when A leave. So C work alone for the last
three days.

C=4x3=12unt

Before it (B + () work for 2days =9 = 2= 18 unit
Remaining = (60 — 30) = 30 unit done by (4 + B + ()
No. of days taken by them (4 + 8+ )

E = 2days

15 !

Total days =3+ 2+ 2 =17 days.

Armit Bhawana

£ (6+5+4=15)

Chandan
Efficiency —» Sx X 2
Let total work = |

Efficiency of (4 + B+ ()= 1

Then Sx+x+ 2x =1

x=—
8
Days taken by Amit = 1 _8
5/8 5

=4

Days taken by Chandan = —
_ 8 20-8 .2
Difference of days = 4—5 = T = 2; days.

o0 umit

5 unit 3 unit

A B
12 days 20 days
S5{A+ B)+3C=60unis
5x8+3C=60
3C=20

C= E unit
=

60  60x3

Time taken by C' = j_[i T 9days

3
Total work = 100
Remaining work = 100 -37=63
54 =48

35. (c)

36. (c)

37. (d)

38. (o)

o = 2 « efficiency
- )
Total efficiency of (4 + B)=9
Work done by them in 7 days =9 = 7 =63
Time taken by B to complete entire work
= @ =20 days
5
Let a man complete '1' piece of work in a day.
Then total work = 50 units
Then by statement |st day
= one man = 1 work/per day = |
2™ day = two man = | work/per day =2
3 day =3 man x | work/per day =3
Let the whole work will be completed in N day.
then total work=1+2+3 ..+ N=50
N({N +1
Laland SR
2
NIN+1)=100
Then N = 10 days (approx)
Quantity Time (in minutes)
Boy —» 4 litres 3
Girl — 3 litres Bl
Boy — (4 3) =4 =16 litres in 12 minutes
Girl = (3 4) > 3 =9 litres i 12 minutes
{Boy + Girl) pour
25 litres 12 minutes
x4 o)
100 hitres 48 minutes

(Total capacity)
120

| ]

efficiency — 3

minutes — 40 a0
(A4} (B)
1 1
filling emptying
Total unit of water filled is =73 -2 = | unit/min.
120

Tank will be filled in = —— = 120 minutes

(Total capacity)

i)
etficiency — 3 |
hours — 2 b
(4) (B)

Pipe A will fill 3 units till 11 A.M.
Capacity left=6—3 =3 units
Now both pipes will fill and they will take
T.C 3 3
=—hours

Efficiency (3+1) 4
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39. (e)

S0, [1 ] +§]A_M., tank will be filled

=11:45AM.
(Total capacity)
36
efficiency —» 6 4% 3
hours — 6 9 12

(A) (B) (C)

In half an hour (8 + ) must have filled
4 3 7 .

=—+—_—=_—Unils
2 2 2

T 65 .
Capacity left :36—52 ?umts

Now, all pipes will fill the remaining tank

1
2

_ 65 65
T 2x(6+4+3) 2x13

=E =2—hrs
2

40. (b) According to question,

.................. (+) 30 minutes
.................. (+) 45 minutes

weren =) 36 minutes

Filled water by (4 + 8) in 12 min,

=12 % (6+4)=12 x 10= 120 litre

~ o

= Remaining capacity = 180 — 120 = 60 litre
= Afler 12 min. emptied pipe C 1s also opened
= Total capacity (A + B-C)=(6+4-5)=51/m.
= Time taken by (4 + B — () with capacity 5 [./m.
to fill the remaining part
= 60L =12min
510 m.

= Therefore, total time 1n which the tank will be
filledup is=12 + 12 = 24 minuies
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